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y A NEW SUBMARINE BOAT. 

The submarine boat Goubet (so called from its in- 
ventor), the adventures of which are already celebrated, 
has just entered upon a new phase. It has, in fact, left 
the Napoleon basin, where it has been stored for fifteen 
months in an unoccupied corner of the Cherbourg 
Military Arsenal, in order to proceed to definite experi- 
ments—a trial in diving in the Commerce basin. 

It was six weeks ago that these curious experiments 
took place before the eyes of hundreds and thousands 
of witnesses, and, if we are to believe the accounts that 
our correspondents 
have transmitted to 
us, they were all 
wonderfully success- 
ful. 

Thus, on the 3ist 
of January, the Gou- 
bet started all alone, 
without guide or tow 
boat, from the mari- 
time arsenal, and, 
after a few evolutions 
in the roadstead, 
that lasted less than 
an hour and a half, 
entered the Com- 
merce basin without 
hesitation, and with- 
out turn or zigzag, 
in spite of the diffi- 
culties and obstacles 
without number in 
this place in the way 
of buoys, dead bo- 
dies, ships at anchor, 
and intercrossed 
mooring chains. This 
little promenade 
took place on the 
surface without 
doubt, but it was 
none the less a pe- 
remptory demonstra- 
tion of the manage- 
ableness of the Gou- 
het, and its capa- 
bility of steering 
straight. There was 
no lack of persons, in 
fact, to believe and 
say that if the Gou- 
bet resembled a fish 
it was a “drunken ” 
one, and that it 
would never be cap- 
able of traversing a 
channel ever so nar- 
row and variable 
without bumping 
against the walls. 

To the honor of 
the new torpedo 
boat, it is well to add 
that the currents are 
at times very strong 
at the entrance of 
the port of Cher- 
bourg, and that upon 
this day the sea was 
very rough. 

Two days after- 
ward the Goubet 
proceeded to new ex- 
periments. Without 
any fastenings, and 
consequently given 
up to its own forces 
and resources, the 
strange boat sank 
several times to dif- 
ferent depths, with 
its two navigators 
hermetically immers- 
ed within its sides of 
bronze, It remained 
stationary for four 
hours successively at 








one meter and three and a half meters, thus proving 
its perfect stability, its habitability, and its curious 
faculty, apparently contrary to all physical laws, of 
remaining immovable beneath the water as long as it 
pleases and at a definite depth. 

During this immersion, the navigators passed away 
their time in playing numerous games of piquet and in 
breakfasting. Owing, in fact, toa supply of oxygenated 
gas strongly compressed in tight tubes, and which an 
ingenious arrangement automatically distributes at the 
ordinary atmospheric pressure, while a pump expels 














Fig. EXPERIMENT IN STABILITY. 





the gaseous residue, it is as easy to breathe in the boat 


as it is in the open air. 

We know that at-the time of the first official experi- 
ment, the two navigators of the Goubet remained 
eight full hours under water without any other com- 
munication with the outside world than the telephone 
wire that they used to give their impressions, which, 
by the way, were of a cheerful character. When they 
made their appearance, they were fresh, well, and 
lively, having been able to attend to all the functions 
of life, and being ready to begin again. There was 
stili in the tubes 
enough oxygen to 
last twenty hours. 

It has been said of 
the Goubet that it is 
a realization of the 
dream conceived by 
Jules Verne in his 
“Twenty Thousand 
Leagues under the 
Sea;” but the Gou- 
bet is better than 
that. It is not only 
one romance, but it 
is rather two of the 
great amuser’s ro- 
mances amalgamat- 
ed. Itis both “Twern- 
ty Thousand Leagues 
under the Sea” and 
** Doctor Ox” in ac- 
tion! 

It is well to note, 
by the way, that the 
Goubet is not only 
the sole submarine 
boat that has re- 
mained for eight 
hours under water 
with men inside, but 
also the sole one from 
which a like power 
has been required. 
The conditions im- 
posed upon the in- 
ventor by the con- 
tract were, in fact, 
exceptionally hard, 
But, in the serenity 
of his assurance, and 
with that superb 
faith that mocks at 
the worst difficulties, 
Mr. Goubet accept- 
ed all. 

Figs. 3 and 4 re- 
present two of the 
phases of the dra- 
matic eight hour ex- 
periment. In Fig. 3 
the Goubet is prepar- 
ing to disappear, in 
Fig. 4 it has come to 
a rest at a depth of 
one meter, to remain 
there for twenty min- 
utes. How the Gou- 
bet realizes this par- 
adox it is impossible 
to say. That is a 
secret between the 
inventor and the 
government. 

As may be seen 
from Fig. 1, where it 
is represented sus- 
pended by the chains 
of a crane, the Gou- 
bet has the form of a 
stubby cigar, or ra- 
ther of an elongated 
egg. It was cast in 
bronze in a single 
piece. It is 56 me- 
ters (18 ft.) in length, 
and 1°53 meters (5 ft.) 
(Continued on p. 310.) 
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THE COPYRIGHT BILL FAILS TO PASS. 

The defeat of the copyright bill in the House of Rep- 
resentatives by a vote of 126 to 98 disproves the asser- 
tion so often made in certain quarters that the senti- 
ment of the public is growing more and more favorably 
disposed to the measure, for, remembering that the 
vote on the measure last session was almost a tie, it 
would seem that longer consideration of its merits has 
increased rather than lessened the opposition to its 
passage. Nor will the fate of this bill appear unde- 
served, when its characteristics and intent are criti- 
cally examined. It purported to bean “ authors’ ” bill. 
In their name it was drawn up, in their name Congress 
was asked to make it a law. 

On exawination it proved, instead of an authors’, to 
be a publishers’ bill, and to be strongly opposed to the 
interest of the general public, giving the publishers 
the right to increase the cost of foreign books—a vir- 
tual monopoly or patent for 42 years; indeed, the 
foreign author being left to accept whatever terms 
were offered him or be debarred from publishing on 
this side the ocean at all. 

The promotors of the bill seem agreed that its defeat 
was due to the action of Mr. Payson, of Illinois, by 
which was struck out the provision that foreign books 
should be printed in the United States to obtain a 
copyright. 

But was it not logical and reasonable to divest it of 
this clause, its passage being asked on the plea that it 
was to benefit authors ? 

The promoters of the measure have all along main- 
tained that the author has as clear a right to the pos- 
session and free disposal of the work of his brain as the 
producer of any other kind of marketable merchan- 
dise. They insisted that it was dishonest to take a 
foreign author’s works without compensation. Yet 
the law they recommended, instead of opening a free 
market, would have given him leave only on condition 
that he accepted the terms of publishers on this side 
the water. How he would be in any wise bettered by 
such an arrangement it is hard to see; how the cause of 
that international honesty of which so much has been 
said would be advanced by such an arrangement, is 
equally obscure. 

To the ordinary mind the bill which hasbeen de- 
feated looked simply to self-interest, to the interest of 
to wit, to the pub- 
lishers, as against the many. It would, in fact, have 
tended to raise the price and consequently restrict the 
sale of the reprint, that boon to hungry readers. If 


| that was not the aim of the promoters of international 
38 / copyright, it would assuredly have been the result of 


the measure they sought to have made a law. 
Se oa 


A FIBER FROM COTTON STALKS. 

The result of the formation of the jute bagging trust 
has been to array against it the powerful Farmers’ 
Alliance, now numbering, it is claimed, over two million 
members in the South and West. When the trust was 
first formed, the price for bagging was advanced from 
seven to twelve and fourteen cents a yard, though the 


, | Price since then has fallen very much from the latter 


al 
- 89 | figures. The Southern planters requiring bagging for 
” | their cotton made up their minds on no account to 


make any purchases from the jute bagging trust, and 
some of them, in order to keep this vow, have used 
other bagging which entailed a net loss of a dollar on 
every bale sent to market. The high price of jute 
bagging, as well as the bitter war between the planters 
and the trust, have greatly stimulated the production 
of substitutes. Pine needles, bear grass, palmetto, and 
Spanish bayonet fibers have all been employed, but 
the product has been far from satisfactory. The bag- 
ging made from pine needles has been more extensively 


weg | U8ed, perhaps, than any other, but it is apt to stain the 


cotton, and it tears easily. Cotton sheeting is used, but 
this also is no! strong enough, and the insurance com- 
panies object to it as not offering sufficient protection 
to the cotton in case of fire. Asa further indication of 


_ the desperate shifts to which planters have resorted 


rather than use jute bagging. it may be said that 
cotton has been received in New York baled with 
willow sticks and iron hoops, so that it was necessary 
to open the bales with an ax. 

Reliable advices from Augusta, Ga., recently received 


1982 
seem to indicate that the want of a satisfactory substi- 


tue for jate bagging has been met by producing a 
fiber from cotton stalks. Mr. William E. Jackson, 
a lawyer of Augesta, has given a good deal of time and 


ims | attention to developing the process. He commenced 


experimenting with a machine patented to produce 
certain South American fibers by running cotton stalks 
through it and then submitted the fiber to a carding 
machine, and the result was an article which closely 
resembles what is known as jute butt yanks. Mr. 


| Jackson then sent a bale of this material to a bagging 


factory at Paterson, N. J., and proceeded thither 

himeelf, and the bagging which was produced under his 

direction has been declared to be an excellent article. 
A detailed description of the process by which the 








fiber has been obtained cannot be given at this time, 


uss butitis known that the bark is removed from the 





stalks by means of a breaker. Itis said, however, that 
the bark can also be stripped off by hand, or the stalks 
may go through the machine in their nataral state, and 
the rollers will do the work just as thoroughly. The 
main feature of the fiber-producing machine conaists in 
the forward and backward movement of the rollers, 
which action separates the fiber while the water under- 
neath washes out the glue. The advocates of the new 
process claim that they can pay $2 a ton for cotton 
stalks delivered at railroad stations, and make from 
them a bagging which can be sold at 74¢ cents a yard, 
a price at which they claim jute bagging cannot be 
manufactured at a profit. The article produced from 
cotton fiber weighs about two and a quarter pounds to 
the yard, and the average requirement for a bale is 
seven yards. 

A cotton exporter recently stated that the bagging 
made from cotton stalks which he had examined re- 
sembled jute so closely that even a person who was 
accustomed to handling cotton would not readily de- 
tect the difference. It will not stain the cotton, and 
will show marks easily. It is said that the annual 
yield of stalks will produce bagging sufficient to bale 
three yearly crops of cotton, 

Should the new fiber stand the test of general use, it 
is easy to see that a new and extensive industry has 
been opened up. Cotton stalks have heretofore been 
considered a nuisance by planters, but if they can be 
made into a bagging for the baling of cotton, a great 
step in advance will be made. No one dreamed a few 
years ago that oil as well as other valuable products 
could be produced in paying quantities from cotton 
seed, but this utilization of the seed forms one of the 
most striking as well as one of the most important of 
recent advances in manufacturing. The public will 
doubtless watch with much interest, to see if still an- 
other new and important product is to be developed 
from the already fruitful cotton plant. 
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Opening of the New Dry Dock at the Brooklyn 
Navy Ward, 

The Simpson dry dock, which has already been de- 
scribed and illustrated by us (see SCIENTIFIC AMERI- 
CAN, November 30, 1889) was formally opened on Friday, 
May 9, in the presence of a number of spectators, in- 
cluding many visitors and invited guests from Wash- 
ington, Baltimore, and Philadelphia, as well as rep- 
resentative naval officers, engincers, and others of the 
vicinity. Promptly at 10:30 A. M. the dock was 
flooded, and in one hour and five minutes was fall. 
The caisson was then lightened by the ejection of some 
of its water ballast and floated to ono side. The U. 8. 
monitor Puritan was next placed in the dock, the 
caisson was replaced and the large pumps started, 
emptying the dock and leaving the ship upon the keel 
and bilge blocks. A very elegant collation was then 
tendered the visitors. In all respects the occasion may 
be termed a success, and the officials of the Brooklyn 
Navy Yard are to be congratulated on this last addi- 
tion to their plant. 
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Keeping at it. 

It is a great mistake to suppose that the best work 
of the world is done by people of great strength and 
great opportunities. It is unquestionably an advan- 
tage to have both these things, but neither of them, 
quoting from the Manufacturer and Builder, is 
a necessity to the man who has the spirit and the 
pluck to achieve great results. Some of the greatest 
work of our time has been done by men of physical 
feebleness. Noman has left a more distinct impression 
of himself on this generation than Charles Darwin, 
and there have been few men who have had to strug- 
gle against such prostrating ili health. Darwin was 
rarely able to work long at a time. He accomplished 
his great work by having a single aim, and putting 
every ounce of his force and every hour of his time 
into the task which he had set before him. He never 
seattered his energy, he never wasted an hvur, and 
by steadily keeping at it, in spite of continual ill 
health and of long intervals of semi-invalidism, he 
did a great work, and has ieft the impression upon the 
world of a man of extraordinary energy and working 
capacity. Success is rarely a matter of accident; al- 
ways a matter of character. The reason why so many 
wen fail is that so few men are willing to pay the price 
of self-denial and hard work which success exacts. 


al 


Burning of the Great Singer Sewing Machine 
Works. 

The great works of the Singer Sewing Machine Co., 
at Elizabethport, N. J., were seriously damaged by fire 
on the 6th of May. The main building, with its valu- 
able contents, including millions of needles, several 
thousand finished sewing machines, and an immense 
stock of partly finished machines, tools, ete., were de 
stroyed. The loss is estimated at $750,000. Rebuilding 
will be at once commenced, and temporary structures 
erected for the immediate resumption of regular work. 
The entire area occupied by the company is 32 acres. 
The main building was 230 feet long, 60 feet wide, with 
annex 800 feet long, 50 feet wide, 4 stories high, 
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Microscopical Reception. 

The annual reception of the Department of Micro- 
scopy of the Brooklyn Institute took place on the 8th 
inst. The vceasion was one of considerable interest. 
There were 72 exhibits shown under as many micro- 
scopes. The number of guests present exceeded 1,000 ; 
the array of instruments was very fine indeed, and the 
interest manifested in the exhibits was very gratifying 
to the members of the department. 

The following list of exhibits is so long as to preclude 
the possibility of giving a description of each one. 

Voleanic dust from Java eruption. Fell on the bark 
Arabella, August 28, 1883, 1,000 miles from Java. Lat. 
5° 87° S.; long. 88° 58" E. Ringworm of scalp, prepared 
to show its effect on the hair. Foot of silkworm. Cal- 
limome regius, a parasitic fly, exhibited by Mr. Henry 
Fincke. Peptic glands from the cardiac region of the 
stomach of the frog, Dr. Heber N. Hoople. Skin of 
eel, seales in situ, shown by polarized light, by Mr. 
William Finney. Micro-photograph, Declaration of 
Independence, Prof. W. Le Conte Stevens. 

Section of pallasite (ineteorite), from Kiowa County, 
Kansas, shown by Mr. George F. Kunz. The Kiowa 
County meteorites numbered twelve in all, of which 
six were pallasites (a spongy iron filled with olivine). 

Pollen of the century plant, from a plant in the con- 
servatory of the late Wm. Darlington, Pittsburg, Pa. 
Age at bloom fifty-one years. Was shown by Mr. W. G. 
Bowdoin. One hundred and twelve different varieties 
and species of diatoms arranged on one slide were 
shown by Mr. G. D. Hiscox. 

Dr. Herbert Fearn exhibited a section of human 
kidney. Double injected. Arteries and malphigian 
tufts injected red, and veins injected blue. In the 
lighter portions were seen the uriniferous tubules. A 
seetion of melaphyre from Bas Matachin, Isthmus of 
. Panama, was shown by Mr. Thomas B. Briggs. This 
is one of the very hard rocks encountered in the exca- 
vation of the proposed Panama canal. Melaphyre 
was described as a fine-grained brownish-black aggre- 
gate ‘of plagioclase, augite, olivine, magnetite, and de- 
lessite or chlorophocite. Mr. James Walker exhibited 
a section of prehnite, from the glacial drift of Brook- 
lyn. A vertical section of human scalp, showing hairs, 
ete., in situ, was shown by Dr. C. K. Beldin. The ex- 
hibits of Mr. George E. Ashby consisted of a transverse 
section of leaf (pine needle) of Scotch fir and spiracles 
(breathing pores) and traches (air tubes) of silkworm. 
The aeration of the blood in insects is provided for by 
the introduction of air into every part of the body 
through a system of minutely distributed air tubes. 

Transverse section of peduncle of yellow water lily 
was shown by Mr. Joseph Ketchum. Rutilecrystals in 
quartz, from North Carolina, and artificial crystals of 
cadmium, constituted the exhibit of Mr. George M. 
Mather. Mr. Frank Healy presented polycystina from 
Springfield, Barbados, and butterfly scales arranged 
to forma bouquet of flowers. Quartz erystals, from 
Herkimer Co., New York, were shown by Mr. Charles 
Ronfeldt. Pond life formed the exhibits of Mr. Stephen 
Helm and Mr. C. H. Taylor. Spore cases of fern from 
New Zealand were shown by Walter H. Kent, Ph.D. 
Transverse section of petiole (leaf stalk) of carrot, by 
Mr. William W. Laing. Pollen of moon flower, by Mr. 
William Lowey. Mr. Edward C. Chapman exhibited a 
transverse section of etem of beech. A beautiful clus- 
ter of gold artificial prisms, and aurified cloth were 
shown by Dr. A. J. Watts. The cotton fiber of the 
latter specimen has been replaced by gold, a substitu- 
tion similar to that which has taken place in petrified 
wood, 

Crystals of proustite, ‘‘ ruby silver,” from Chili, 8. A., 
were shown by Dr. Joseph H. Hunt. This silver ore 
contains 65 per cent of the metal. The illumination 
was effected by means of a paraboloid condenser. 
Ancient iridescent glass from Cyprus was shown by 
reflected and polarized light, by Mr. Geo. M. Hopkins. 
Foraminifera, the skeleton remains of a low order of 
animal life, chiefly marine, formed the exhibit of Mr. 
William Potts. Section of granite, by polarized light, 
and cyclosis (cireulation) of protoplasm in cell of 
chara, one of the fresh water alge, were shown by 
Prof. Franklin W: Hooper. A transverse section 
through head of larva of newt, showing cerebrum, 
eyes with lens and retina, tongue and lower jaws, car- 
tilaginous bones and blood vessels, was exhibited by 
Mr. Ludwig Riederer. 

Rev. J. L. Zabriskie’s exhibit consisted of: Teeth of 
mosquito, showing eleven teeth at the extremity and 
upon the thin edge of each flattened, bristle-like 
‘nandible ; the ovipositor of the narrow-winged katy- 
did, polarized, showing two saws, two sheaths, and 
two stylets. A section ot meteoric stone from Segowlee, 
India, which fell March, 1858, shown by polarized 
light ; and meteoric iron from Toluca, Mexico, etched 
to show the Widmanstattian and Nauman lines, form- 
ed the exhibit of Mr. Albert A. Hopkins. 

Stinging hairs of nettle were shown by Prof. W. C. 
Peckham. The tip of the sting is broken off on enter- 
‘ng the skin, and the poison from the gland below is 
pressed through the tube of the sting into the flesh. 
Seales of thirty varieties of South American lepi- 
doptera, Opaque ; shown by automatic revolving stage ; 
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by Mr. J. D. Mallonee. Iron sand from Shelter Island ; 
opaque ; Mr. George A. Street. A section of opal from 
Honduras was shown by H. Hensoldt, Ph.D. The 
beautiful diplay of colors for which these gems are 
noted was here exhibited in a section of the thinness 
of tissue paper. Foot of the emerald spider, by the 
same exhibitor. In the latter object the two combs 
used by the spider in arranging the lines of his web are 
seen in rare perfection. Mr. Henry 8. Gibson showed 
the eggs of bot fly. A transverse section of ovary of 
Rhododendron pontium was shown by Dr.-Hagh M. 
Smith. Torbernite crystals, a cupreous phosphate of 
uranium, from Cornwall, England, was exhibited by 
Mr. J. W. Freckelton. Dr. 8. E. Stilesshowed a trans- 
verse section of spines of echinus. The saws of saw-fly 
formed the exhibit of Mr. H. 8. Woodman. These ap- 
pendages are used by the insect to saw a fine slit in a 
leaf, in which the eggs are deposited. 

Dr. J. M. Van Cott, Jr., exhibited a large number of 
sections illustrating buman tissue. Elytron (wing 
cover) of jewel snout beetle, from Brazil, 8. A., by Mr. 
Artis H. Ehrman. Sulphide of nickel, from Chili, 
8. A., by Mr. F. L. Lathrop. Crystals of oxalate of 
lime. Shown by polarized light. The blood of anake, 
double stained, showing the corpuscles and their 
nuclei, by Frederick J. Wuling, Ph.G., and the seed 
of gentian, by Mr. John H. Royael, complete the list 
of very interesting objects shown on this occasion. 

The officers of the department, under whose admini- 
stration the preparations were made for the reception, 
were Rev. J. L. Zabriskie, president; Mr. Geo. M. Ma- 
ther, vice-president ; Mr. George E. Ashby, secretary ; 
Mr. Edward C. Chapman, treasurer; Mr. J. D. Mallo- 
nee, curator. 

The newly elected officers are: Mr. H. 8. Woodman, 
president; Dr. 8. E. Stiles, vice-president ; the other 
officers having been re-elected. 





Progress of the Chicago World’s Fair, 

The officers’ salaries have been fixed. The president 
is to receive $6,000 annually; vice-president, $12,000 ; 
treasurer, $5,000 ; and auditor, $5,000. Vice-President 
Bryan receives a larger salary because it is expected 
that he will relieve President Gage of most of the work. 
Second Vice-President Potter Palmer declined any 
compensation. The Hon. A. F. Zeberger, ex-collector 
of customs, has been made treasurer, and W. K. Acker- 
man, formerly President of the Lllinois Central Rail- 
road, auditor. 

The members of the ten standing committees met 
and elected the following chairmen: Finance, Ferd 
W. Peck ; grounds and buildings, De Witt C. Cregier ; 
legislation, Edwin Walker; foreign exhibits, W. T. 
Baker; catalogues and printing, Rollin A. Keys; 
transportation, Stuyvesant Fish; fine arts, C. L. 
Hutchinson; machinery and electric appliances, De 
Witt C. Cregier ; ways and means, Otto Young. 

The president, first and second vice-presidents, and 
chairmen of the standing committees constitute the 
executive committee. 

A meeting of stockholders has been cailed to vote an 
assessment of 18 per cent on the stock, payable the 
first Monday in June, 1890, and on the proposition to 
change the name of the fair to ‘‘The World’s Colum- 
bian Exposition.” 

Pete be FS 

Letter Postage Principle for KRaltilroad Fares, 

At a recent meeting of the American Academy of 
Political and Social Science, held in Philadelphia, 
Prof. E. J. James, of the University of Pennsylvania, 
said : 

For the last nine months a most interesting experi- 
ment in railroad management has been going on in 
Hungary. As a result, a new system of passenger 
tariffs was worked out and put into operation on the 
first of August, 1889. The method adopted was that 
commonly known as the zone-tariff system, in which the 
rates are fixed, not according to the number of miles 
traveled by the passenger, but according to the number 
of zones traversed or entered upon during the journey. 
Starting from a given center, the railroads are divided 
into fourteen zones or stretches. The first zone includes 
all stations within 25 kilometers of the center; the sec- 
ond, all more than 25 and less than 40, etc.; each zone 
after the first up to the twelfth being 15 kilometers long, 
or, as we should perhaps better say, wide. Tickets are 
sold by zones, being good for all stations within the 
zone. 

How radical a change this system implies for a large 
part of the traffic can be seen in the extreme cases, ¢. ¢., 
in those in which the reduction has been the greatest. 
The fare for all stations in the fourteenth zone, which 
includes all stations more than 225 kilometers from the 
capital, are 8, 5°80, and 4 gulden respectively for the 
three classes, corresponding to $2.88, $2.08, and $1.44. 
If we had the same rate in this country, it would be 
possible to buy a railroad ticket to Chicago from New 
York for $2.92, The fare to Philadelphia would be 29 
cents. 

The simplification of the tariff is very great. Under 
the old system, the number of distinct tickets which had 
to be kept in every large office was nearly 700. It is} 
now only 92. 





The railroad tickets are now placed on sale like post- 
age stamps at the post offices, hotels, cigar shops, and 
other convenient places. The public is greatly pleased 
at the discarding of the complicated machinery of 
ticket selling as practiced under the old system. 

The most interesting thing, however, in this experi- 
ment is the way in which the passenger traffic has in 
creased under the stimulus of the new rates, The num- 
ber of passengers during the last five months of 1887 
was 2,389,400; during the same period of 1888 it was 
2,381,200 ; while for the same period of 1889-—the first 
period under the new system—it was 5,584,600, an in- 
crease of over 138 per cent. The receipts from the 
traffic under the new system were over 18 per cent 
greater than under the old. In other words, passenger 
traffic will respond to lower rates, a thing which some 
railroad managers have denied. 

It would be well for our own railroad managers who 
complain that passenger traffic is not profitable to look 
into the matter. The American people, reputed to be 
the most restless in the world, do not have nearly as 
many passengers per head of the population as Eng- 
land, and it is far exceeded in the number of passengers 
to miles of railway by half a dozen countries of Europe. 

—_——- > +-@ + 
Shell Mounds eof Florida. 

Colonel Joseph Wilcox, one of the managers of the 
Archeological Museum of the University of Pennsy!- 
vania, recently gave a short account of his éxplorations 
in the Florida shell heaps. He said he had never trav- 
eled in any part of the United States that presented so 
many remains of the former race as Florida. The 
mounds were of two classes. Along the coast and the 
banks of the rivers they were composed of shells, while 
those away from the rivers and the sea are made of 
sand, These mounds are of prodigious size, some of 
the largest being twenty to thirty acres in extent, and 
twenty to forty feet in height. The shell mounds are 
composed almost exclusively of oyster shells, a large 
conch, which was evidently eaten, being the next most 
plentiful. Many of the latter have a hole broken in 
the top, through which it is probable the animal was 
drawn. The shells in one of the mounds he examined 
varied from those of the present day, partaking of the 
character of those of the Pliocene fossils, and indicate 
that the mound was made a very long time ago. He 
exhibited a collection of objects from Florida, including 
two gold beads, and a superb fragment of pottery that 
was thought to be of Georgia manufacture. In com- 
menting upon this piece, which he presented to the 
museum, he said that the Greek fret, the scroll work, 
and many forms of classical decoration’ are to be dis- 
covered on the American pottery, and if we want to 
study the beginning of classic art, we should study the 
aboriginal art of America, an art that was nipped in 
the bud by the terrible Spanish invasion. 

The museum, although only organized last year, is so 
well cared for by its friends that its collection is now 
second to none in the country. 

ee eee 
Ether, 

The so-called pure commercial article always con- 
tains various impurities which, on spontaneous evapo- 
ration, remain bebind as an ill-smelling residue. Sul- 
phar is detected by shaking up the sample in question 
in a test tube with a drop of pure bright mercury. If 
the quantity of sulphur is very small! the surface of the 
mercury is merely rendered duli and gray. If there is 
much sulphur, the eatire liquid turns gray or black. 
Pure chloroform does not reduce alkaline permangan- 
ate unless a trace of alcohol is present. Bertram Blount 
(Analyst) describes a series of impurities in so-called 
pure reagents. P. Lohman (Pharm. Zeitung and 
Chemiker Zeitung) discusses the purity of commercial 
reagents required in chemico-legal investigations. Zine 
and sulphurie acid can easily be obtained free from 
arsenic. Hydrochloric acid whieh fulfills the require- 
ments of the Pharmacopeia may contain traces of 
arsenic. Hydrochloric acid freed from arsenic by means 
of tin is usually stanniferous. Chloric acid may con- 
tain arsenic, and usually contains baryta. 

9 + ee 
Achievements of Surgery. 
At the Surgical Congress at Berlin, Professor Gluck, 
of Berlin, gave (says Dalziel) an exhibition showing a 
most valuable advance in surgery, namely, the success- 
ful substitution of catgut, ivory, and bone freed from 
chalk, for defects in bones, muscles, and nerve sinews. 
The juices of the body are sucked up in the inserted 
material, thereby establishing the junction of the sepa- 
rated ends, without any shortening of the part. He 
presented the cases of patients in whom there had been 
an insertion of from six to ten centimeters of catgut to 
supply defects in the leaders of the hands, to which 
complete mobility had been restored. This case has 
previously been impossible. In the case of another 
patient Professor Glack removed a tumor from the 
thigh, causing a considerable defect in the bone, He 
inserted ivory, and no shortening ensued. In another 
case he removed a large piece of nerve in the groin and 
inserted catgut, and the functions remained completely 


satisfactory. 
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AN IMPROVED VENTILATOR FOR RAILWAY CARS. 
The illustration shows a device for attachment to car 
windows, whereby air may be allowed to enter from 
either side without creating a draught,and dust and,cin- 
ders will be effectuaily excluded. It has been patented 
by Mr. Robert E. Burke, of Phillipsburg, N. J. Fig. 
2 is an inside view of the device applied to the lower 
rail of the window frame, Fig. 3 showing one of the 
shutters open, and Fig. 1 being a horizontal sec- 
tional view. The ventilators are preferably located 
in the bottom rail of the window frame, side recesses 
separated by a central rib being formed in the outer 
face of the rail, and a shutter being hinged to the outer 
end of each recess. In each recess are openings com- 
municating with the interior of the car, and in the 
sash rail near the shutter hinge is a recess covered by 
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pressure upon the treadle the grip is brought firmly 
down upon any metal which may be between it and the 
anvil, or, if there is no metal there, the grip may be 
brought down to asolid bearing upon the anvil, so that 
the triangular upper face of the grip may be used to 
cut the metal upon. When the grip is not in use for 
either of these purposes, its arm is tipped down out of 
the way, at the end of the anvil block. 
rr 
Brittle Bodies, 

Under the head, ‘** What are brittle bodies?’ Prof. 
Frederick Kick recently communicated the preliminary 
results of some very interesting experiments in Ding. 

Polytech. Journal, 274, 405. He starts with two theses : 
|—(1) Those bodies of substances are brittle which, in 
order to become ductile or plastic, must be subjected to 
a high pressure, acting uniformly from all directions ; 
(2) the hardness of a substance may be determined 
with numerical accuracy by means of its shearing stress 
if every bending and every fluxion of the material 
particles be excluded. To substantiate the first thesis, 
the following experiments were made with pieces of 
gypsum, steatite, rock salt, and calcite, all of which 
are, under ordinary conditions, very brittle. The test 
materials were cut and ground into prismatic shape. 
A suitable piece of ordinary iron gas pipe was closed at 
one end with a well-fitting plug, and filled with molten 
shellac, avoiding carefully any formation of bubbles. 
Into this were immersed the test prisms, which had 
previously been coated with shellac solution, and after 
filling up the remaining space with shellac, the top was 
closed by a second plug. The pipe was allowed to cool 
slowly for several hours, and then bent into U-shape. 
In dilate nitric acid the iron pipe was dissolved, leav- 
ing the shellac core unaffected. This was dissolved in 
alcohol, leaving the bent prism of rock salt, eteatite, 
etc., in perfectly coherent shape. The softer the en- 
veloping material, the better the results. The author 
constructed then asimple but effective apparatus, in 
which oil was the enveloping medium instead of shellac, 
and succeeded in altering the shape of the most brittle 








& plate having a horizontal and a vertical slot, in which | substances without affecting transparency or coherence. 


operate a pin and a latch 


The pin passes at an incline | 1p regard to the second thesis, the author’s experi- 


into the hinged end of the shutter from the rear, so! ments are yet few in number. It seems true that the 


thatthe force applied in opening the shutter will be 
exerted in the line of its direction of movement. When 
the device is applied to railway cars, the shutter at 
the forward side of the window only is opened, the 
cinders, dust, ete.,being then deflected from the open- 


ing. This device can be readily attached to a car after | 


it has been built, and can be conveniently manipulated 
from the inside without raising the window. It is also 
adapted for attachment to the windows of dwelling 
houses, etc. 

— on oe oe 
AN ANVIL ATTACHMENT. 

The invention illustrated herewith provides means 
whereby metal may be quickly and easily bent and cut 
off upon the anvil, and forms the subject of a patent 
issued to Mr. Charlies M. King, of Downieville, Cal. 
Pigs. 3 and 4 areside and end views of an anvil having 
such an attachment A U-shaped lever having a 
treadle atone side is pivoted to the sides of the anvil 





ATTACHMENT, 


KING'S ANVIL 
block in a cut-away portion near its base, a chain from 
this lever extending apward toa grooved disk on the 
end of an arm pivoted in a bracket. Fig. 1 shows 
the pivot end of this arm, and Fig. 2 the manner 
in which it is held and pivoted to the anvil block. 
The arm hes at its free end a rectangular-shaped 
grip large enough to clasp the end of the anvil and 
admit a fair sized strip or bar of metal between 
it and the face of the anvil, and is capable of verti- 
cal movement in slots in slide flanges of the bracket 
in which it is pivoted. Springs at the side of the 
bracket hold the grip above the face of the anvil, 
to allow room for the insertion of the metal, until 
the treadle is depressed. When the foot is placed upon 
the treadle, the arm is raised to bring the grip into 
position above the face of the anvil, and by farther 





hardness and shearing stress are directly proportional, 
but more experiments are necessary to establish the 
thesis as a law of nature. Shellac and tin are sub- 
stances of widely differing nature and composition. 
Their hardness, however, is equal, and Professor Kick 
finds for both the same shearing stress, ¢. ¢., 2°6 kilo- 
grammes to the square centimeter. 

, nacelles sna 

AN IMPROVED ADJUSTABLE LADDER. 

A ladder which may be conveniently adjusted to the 
inequalities of the ground or other support, and which 
may be compactly and readily folded when not in use, 
is represented in the accompanying illustration, and 
has been patented by Mr. Pierre F. M. Burrows. The 
| body of the ladder has four standards arranged in 
pairs to form the sides, and the front and rear stand- 
ards of each side are filled in at their bottom ends by 
a block, rigidly attached to the rear standard and 
adapted to slide in a longitudinal groove in the front 
standard. The steps and the front and rear standards 
are held in position by bearing rods attached to the 
standards by a bolt or screw passed through eyes in the 
ends of the rods. The under surface of the steps have 
a transverse groove near each end adapted to receive 
the bearing rods, to which they are held by staples, 
and on the under side of the upper 
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AN IMPROVED PIPE CLAMP. 

This pipe clamp is designed for pipes through which 
a fluid passes under high pressure, serving for strength- 
ening parts of the pipe that have become weak and 
for mending ruptured and broken pipes. It has been 
patented by Messrs. William Walker and John B. 
Davis, of Jermyn, Pa. The sections of pipe are united 
at their ends in the usual way by a socket, and aclamp 
to surround the joined ends is formed of two semi-cy]- 
indrical sections, with flanges adapted to receive bolts 
to fasten the two sections together, a packing being 
placed between the flanges. Each of the clamp sec- 
tions has on each end a semi-annular flange, and 
when the pipe line extends horizontally the upper sec- 
tion has a conical aperture through which the molten 
calking material is introduced. When the pipe line is 
vertical, the calking material is poured through the 
upper end of the pipe clamp. In applying the clamp 
over a weak spot or disconnected sections of pipe the 
openings at the ends of the inclined flanges are closed 
by clay or other suitable packing, when the molten 
metal is poured to fill the interior space formed 
around the pipe by the clamp sections. When the 
molten metal has hardened, the clay or packing is re- 





WALKER & DAVIS’ PIPE CLAMP. 


moved and the operator calks the edges in the flanges 
with suitable tools. 


Naval Armaments. 

It appears from the British navy estimates that the 
present Board of Admiralty have substituted as the 
main armament of all the battleships they have laid 
down guns of a smaller caliber, for they consider the 
110 ton gun too large and weighty for general use, 
although, so far as penetration and destruction are 
eoncerned, it is the most powerful weapon in the 
world. Three ships only will be armed with them. 

The 67 ton gun carries an armor-piercing projectile 
of 1,250 lb. weight, capable of penetrating at 1,000 yards 
a steel plate of 243 in. in thickness, with a bursting 
charge of 85 lb. in the common shell. The 110 ton gun 
carries an armor-piercing projectile of 1,800 lb., capable 
at 1,000 yards of penetrating 27°4 in. of steel, with a 
bursting charge of 180 Ib. in the common shell. 

—_ +0 
Red Glass, 

A new red glass has been recently produced in Ger- 
many. Besides its use for the manufacture of bottles, 
goblets, and vases of various kinds, it will be found 
applicable in photography and in chemists’ and 
opticians’ laboratories. This glass is produced by 
melting in an open crucible the following ingredients : 
—Fine sand, 2,000 parts ;.red oxide of lead—minium— 
400 ; carbonate of potash, 600; lime, 100 ; phosphate of 
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step is a longitudinal attached brace. 
The steps being thus pivotally attach- 
ed to the bearing rods, the standards 
and steps may be readily folded close 
together, and when the ladder is set 
up the pivoted steps and rods give ad- 
justing movements to the standards. 
The back stays or braces are each com- 
posed of two parallel and spaced strips, 
the limbs being made to interlock or 
cross each other, and each limb having 
near the top an adjusting stop, the 
stops being fixtures adjustable by 
thumb nuts according to the surface 
of the ground. The upper ends of the 
limbs are connected to the rear stand- 
ards by a swivel or universal joint, and 
the stays are limited in their move- 
ment by a length of chain connecting 
them with the standards. When the 
ladder is to be used, it is set up per- 
pendicularly to be opened out from its 
closed position, and the back stays 
spread from the bottom as far as al- 
lowed by the stops, the latter being 
adjusted accordingly when the ground 
is rough. When such adjustment has 


son ascending it and the higher the ladder is mounted. 





Auckland, New Zealand, 


For farther information relative to this invention, 
address Mr. P. F. M. Burrows, No. 317 Victoria Arcade, 





been properly effected, the ladder is designed to be| lime, 20; cream of tartar, 20; borax, 20; red oxide of 
more safe and rigid, the greater the weight of the per-| copper—protoxide—9; and bioxide of tin, 13 parts. 


By asingle melting a transparent red glass is said to 
be obtained of a very fine quality, of which various 
objects can be manufactared directly, without the 
| necessity of a second heating to intensify the color, 
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AN IMPROVED CURTAIN POLE FIXTURE. 

A simple and convenient means of sliding a curtain 
upon the pole from which it is suspended, in such a 
way that the curtain will not be worn or torn, is shown 
herewith, and forms the subject of a patent issued to 
Mr. Charles H. Morgan, of West Chester, Pa. A case 
carrying spring rollers is attached centrally to the cur- 
tain pole, and a cord connected therewith passes over 
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MORGAN’S CURTAIN POLE FIXTURE. 

a pulley and out through the stem of the case, the vord 
being attached to the first curtain ring, and passing 
thence through a retaining piece at the end of the pole 
and falling at the side of the curtain, where it may be 
easily grasped by the hand. The curtain rings are 
fastened together by a separate cord, so that they will 
be spaced regularly upon the pole, and will all be 
moved by the cord connected with the spring rollers. 
The retaining piece at the end of the pole has aspring- 
held pivoted pawl adapted to hold the operating cord 
in any position in which it may be left at rest, with the 
curtains wholly or partly opened, while allowing them 
to be fully moved in either direction, at the will of the 
operator. 
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AN IMPROVED WIRE STRETCHER. 

The illustration shows a light and conveniently ma- 
nipulated device for stretching fence wires, which has 
been patented by Mr. John W. King, of Buena Vista, 
Tenn. Near the outer end of a hand lever are triangu- 
lar recesses, in which is pivoted a yoke, the members 
of which are connected by a bar to which an outwardly 
extending twin hook is secured. In the rounded end 
of the lever are one or more teeth or pins, and a U-bar 
is pivoted near its end having hook-like teeth extend- 
ing beyond the end of the lever, this bar being normally 
held folded back upon the lever. A small cutter pro- 
jects from the back of the lever, and a hand bar is also 
hinged thereto. When a barbed wire is to be stretched 
it is passed through only one of the hooks, but a tape 
wire is to be passed through both hooks to give suffici- 
ent gripping surface. The wire being brought into en- 
gagement with the hooks, the teeth on the ends of the 
lever are placed in contact with the side of the post 
and the lever is swung around until the wire is brought 
up against the post, when the teeth of the U-bar, being 
made to engage the opposite face of the post, will hold 





the lever parallel with the line of stretched wire, which 
may be nailed or clamped to the post in the usual 
way. 
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THE Penberthy Automatie Injector Co., of Detroit, 
Mich., exhibited their injector at the Detroit exposition 
of 1889, and were awarded therefor the only medal 
given in this line. 





Effect of Whistling on Seals. 

While reading of *‘ Instances of the Effects of Musical 
Sounds on Animals,” by Mr. Stearns, in which I have 
been much interested, it recalled to my mind appa- 
rently similar effects produced upon seals, which: I 
often noticed during a prolonged stay in Hudson’s 
Strait. Here the Eskimo might often be seen lying at 
full length at the edge of an ice floe, and, although no 
seals could be seen, they persistently whistled in a low 
note similar to that often used in calling tame pigeons, 
or, if words can express my meaning, like a plaintive 
phe-ew, few-few, the first note being prolonged at least 
three seconds. If there were any seals within hearing 
distance, they were invariably attracted to the spot, 
and it was amusing to see them lifting themselves as 
high as possible out of the water, and slowly shaking 
their heads, as though highly delighted with the music. 

Here they would remain for some time, until one, 
perhaps more venturesome than the rest, would come 
within striking distance of the Eskimo, who, starting 
to his feet with gun or harpoon, would often change 
the seal’s tune of joy to one of sorrow, the others mak- 
ing off as fast as possible. 

The whistling had to be continuous, and was more 
effective if performed by another Eskimo a short dis- 
tance back from the one lying motionless at the edge 
of the ice. 

I may add that the experiment was often tried by 
myself with the same result.—F. F. Payne, in Ameri- 
can Naturalist. 
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A device designed especially for the convenience of 
bookkeepers is illustrated herewith, and has been pat- 
ented by Mr. George A. Pratt, of Brownsville, Cal. To 
the inside of the cover of the ledger or other large book 
having an index is secured a suitable casing with an 
opening in which operates a drawer, to be held in place 
by a knob and catch or lock. Within this drawer is 
placed a separate index book, so that the bookkeeper, 
on pulling out the drawer, will have the index continu- 
ally before him while posting, and be saved the neces- 





PRATT’S BOOK INDEX AND CASING. 


sity of having constantly to turn tothe front of the 
book to find the folio for each account. The drawer is 
so attached to the ledger by means of catches on each 
side that there is no liability of their becoming sepa- 


rated. 
Se ee 


Effect of Small Bore Bullets on the Body. 

The adoption of small bore rifles by most European 
countries—Switzerland now employing 7°5 and 6 milli- 
meters (25 mm. being very nearly an inch), France 8, 
Belgium 7°6, instead of the hitherto universally used 
11 mm.—leads to the consideration of what the effect 
on the human body will be of the increased penetration 
of these bullets, which can pass through iron plates of 
12mm. (nearly half an inch), and deal planks of 1°1 
meter (about a yard) in thickness—a penetration five or 
six times as great as that of the projectiles hitherto em- 
ployed in the German army. Professor Paul Bruns, 
the well known surgeon of Tubjngen, has published a 
work which attempts to give an experimentally scien- 
tific answer to this important question. His experi- 
ments were made with the Belgian Mauser rifle, and 
the conclusions he has come to must be considered in 
all respects satisfactory from a humane point of view. 
He asserts that the hydraulic pressure in the wound is 
much diminished, partly on account of the smaller dia- 
meter of the bulletand partly on account of the spring 
action of the thin steel coating which surrounds the 
soft lead core of the new projectile, so that the exten- 
sive tearing of the soft tissues of the body, such as the 
old lead bullets used to cause—and which often gave 
rise to the erroneous idea that explosive bullets were 
employed—will not occur. 

The new projectile, which, at 100 meters, passes 
through four or five limbs and smashes up three thigh 
bones, placed one behind the other, makes a smooth 
cylindrical opening, of less diameter than itself, through 
flesh. The wound made where the bullet enters is 
generally of less diameter than itself. The exit is a slit 
or a star-shaped opening, with torn edges, about 6 to 8 
mm. wide. At longer ranges, 400 to 1,500 yards, the 
bones are not shattered, but bored through in a clean 





hole or channel. Hence, according to Dr. Bruns, the 


chances of healing bullet wounds will, notwithstanding 
the much greater efficiency of the new rifle, be much 
more favorable than in the case of the larger bores. So 
it would appear that in all cases progress in the art of 
war leads to the diminution of human suffering !-- 
Ueber Land und Meer. 

—— +--+ 

AN IMPROVED CLOTHES LINE ADJUSTER. 

The device shown is designed to be applied to 
traveling clothes lines, for readily drawing the line 
taut, and to automatically relieve the strain inci- 
dent to shrinkage after wet weather. It has been pa- 
tented by Mr. Henry F. Metzler, of No. 608 Carroll 
Street, Brooklyn, N. Y. Fig. 1 shows the device in 
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METZLER’S CLOTHES LINE ADJUSTER. 


use, Fig. 2 being a plan view thereof, and Fig. 2 a side 
view. One end of the rope is passed through the aper- 
ture, a, in the holder, and knotted, the other end being 
passed through the jaws, b b, and around the bolt, F’, 
as around a pulley. The body of the holder may be of 
wood or metal, but is preferably of wood, and is slotted, 
as at c, to form the jaws, and recessed at d d, to allow 
space for the rope to pass. A screw-threaded common 
bolt may be passed through the jaws, with a thumb 
nut for tightening the jaws upon the rope, the grip 
upon the rope being made firm enough to hold it ordi- 
narily taut, but not so close as to prevent a slight 
drawing of the line through the jaws to allow for shrink- 
age without injurious strain. 


aan 
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A WATER SHIELD FOR WINDOW BRUSHES. 

The device shown in the illustration is adapted for 
convenient and expeditious attachment to the handle 
of any brush or window-cleaning implement, to pre- 
vent the water from passing down the handle to the 
hands of the operator. It has been patented by Mr 
Isaac Stiner, of No. 248 East Seventy-eighth Street, 
New York City. The device consists of an elastic cup, 
preferably formed of rubber, and having an upwardly 
extending central conical portion, through which is an 
opening for the passage of the handle, there being also 
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STINER’S WATER SHIELD FOP WINDOW BRUSHES. 


an annular flange integral with the outer side face of 
the cup, and an aperture or opening on one side form- 
ing a spout for the delivery of water from the cup. 





THE military commission of the Austrian army have 
established a law that the offense of intoxication should 
be punished the first time by a public reprimand. The 
second offense by several days’ imprisonment in the 
guard house. The third offense is evidence that the 
victim is suffering from a chronic disease, and he is 
placed under constant surveillance. His pay is taken 
out of his hands, and every means used to prevent him 
from getting money to secure spirits. 
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A NEW SUBMARINE BOAT. 
(Continued from first page.) 
in diameter, and weighs, all armed, 6,000 kilogrammes 
(18,200 pounds), thus permitting of its being carried 
from one end of the world to the other, like a package 
ora ship's launch, upon a railway track or on board of 
an ironclad. 

This relative lightness does not prevent its having, 
by reason of its lines, a wonderful trim, and of being 
rewarkably seaworthy. When it is floating on the sur- 
face, even during a rough sea, it carries two or three 
men very well upon top (Fig. 2) without rocking. 

The Goubet is provided underneath with a mass of 
lead of 900 kilogrammes (1,980 pounds), which may be 
freed by turning a bolt. This is termed the safety 
weight. 

It remains to state that the boat is capable of being 
steered under water, in spite of the opacity of the 
medium and of the disturbance of the compass near the 
dynamo that furnishes the motive power. The Goubet 
ean ran by oar, but its sabmarine paddles can be used 
only for running forward. It isnot possible with their 
aid to back water. Mr. Goubet, therefore, had to re- 
move the rudder helix, movable in all directions, which 
he uses both for running and steering, and to replace 
it by a provisional apparatus which will permit him to 
perform all the evolutions desirable, without the help 
of electricity, for the entire time of the experiments. 
This change had to be made because the administra- 
tion of bridges and highways would not allow Mr. Gou- 
bet to ran his boat by electricity in the Commerce 
basin. 

Mr. Goubet is studying a play of mirrors that will 
permit him, when immersed, to perceive, within a cer- 
tain radius, all the objects rising above the surface of 
the water, and also a combination designed to protect 
his compass against the disturbing influence of the 
electric motor.— Abstract from Le Monde Illustre. 
oe 


Optical Iliusions.* 









If any one wishes to make an emphatic statement | 


Scientific American. 


—Several interesting illusions depend on the fact that 
an image on the retina lasts about an eighth of a 
second. In the thaumatrope a card has an object 
drawn on each side, say a bird on one side and a cage 
on the other; if the card is rotated, the images are 
superposed and the bird appears in the cage. In the 
zoetrope and the phantascope a moving object, as a 
swinging pendulum, is drawn in successive stages, and 
while the series is rotated and viewed through slits, 








Fig. 4.-THE GOUBET COMPLETELY SUBMERGED. 


the pendulum appears to be swinging backward and 
forward. For the same reason a vibrating string 
appears as a flat plate, and we think lightning 
lasts much longer than it actually does, while without 
this ‘‘ persistence” fireworks would lose most of their 
beauty. The rotating vacuum bulbs form a very 
pretty illustration of this, but as the illumination is 
intermittent, the tube appears as a rayed star and not 
as a continuous circle. 

That white light is composed of all colors may be 


about an oceurrence or thing, and says, “It must be| shown by rotating a disk with segments, colored in 


so, I saw it myself,” he considers the matter is settled. | 
To-night I shall try to show that seeing is not always | 
believing, and that many things we see are merely 


proper proportions, when the colors are blended, and 
it appears white, or more correctly gray. 
Physiologically, white light is made up of the three 


optical illasions and not to be entirely depended on as /| colors, red, green, and violet, which we probably per- 


facts. 
I use the term as a title in the widest. possible sense, 


ceive by three sets of nerve fibers of the retina. On 
the border of the retina the red-perceiving nerve fibers 


and intend inclading in the subject any case in which | are absent. We can see this by holding a red pencil in 


we see, or think we see, anything differently wom! 


what it is in reality. My paper will be divided, more 
for convenience than with scientific accu- 


front of the eye at arm’s length, and while keeping the 
eye fixed moving the pencil round sideways, until we 





racy, into three parts. First, illusions de- 
pending on optical contrivances—teflection 
and refraction being the chief causes of de- 
ception ; secondly, illusions depending on 
the structure of the eye—here we shall dis- 
cuss color, irradiation, and binocular phe- 
nomena; and thirdly, optical illusions de- 
pending on the brain, or the interpretations 
of the sensations received by the eye. In 
this section I shall give instances in which 
the judgment is misled, and conclade with 
a few words on apparitions. 

I.—IUusions Depending on Optical Con- 
trivances.—Probably the best known optical 
illusion is Pepper's ghost. Here a plate of 
plane glass is placed at an angle of 45° near 
the front of the stage, before it the stage 
floor is some feet lower, and any strongly 
illuminated object on the floor in a hori- 
zontal position appears upright and on the stage. 
One of my friends recently showed me a device depend- 
ing on the same principle, by which a photograph on 
giass is superposed on an ordinary carte. 

Reflection is responsible for some of the tricks of the 
Davenport Brothers and for the curiosities known as 
living heads without bodies, ete. The converse of 
this may be seen in the palace of Versailles, where a 
combination of mirrors makes spectators appear head- 
lens. 

The “ optical paradox” enables one apparently to 
see through a brick, but really fuur plane mirrors carry 
the light round the obstacle. 

In the “ phantom bonquet” concealed flowers are 
made by a concave mirror to appearin a vase. Con- 
cave and convex cylindrical mirrors cause strange and 
amusing distortions of the faces of those looking at 
them. 

Refraction makes a pond appear shallower than it is, 
and a stick put in water appears bent. By refraction 
of light through layers of air of different densities, the 
strange illusions known as mirages are produced. 

If a wine glass is partly filled with water and 
inverted on a plate with a coin on it, refraction causes 
the eoin to appear on the surface of the water, and it 
is also seen directly, but enlarged. By means of the 
double refraction of leeland spar, a dot placed ander 
it appears as two. 

I1.—IVusions Depending on the Structure of the Eye. 


* Extracts from a paper rend at a meeting of the Midland Counties 
Chemists’ Association, February 18, 1900. By J. F. Liverseege, A.LC., 
M.P.s. 











Fig. 3—THE GOUBET PARTIALLY SUBMERGED. 


reach a point at which the pencil is visible but appears 
black. If the eye has an excess of one color presented 
to it for some time, the nerve fibers corresponding to 
that color are incapable of acting for a short period, 
and a white surface appears tinged with the comple- 
mentary color. This effect has been largely used by 
a certain firm for advertising purposes. Similarly a 
strip of white paper on a piece of bright green covered 
with white tissue paper appears pink. 

An ingenious advertisement has blue figures on a 
red ground. When these are viewed in the shadow 
and slightly moved, the blue marks appear to dance 
about the paper, for when the eyes are in focus for the 
red, an image for the blue is formed in front of the re- 
tina, and is therefore indistinct; when the blue is right, 
the red is indistinct; as the red rays converge to a point 
behind the retina, the rapid changing of the focus of 
the eye from one to the other position makes the 
edges indistinet, and gives the idea of motion. 

If santonin is taken, white appears yellow, as this 
drug has the property of destroying the violet-perceiv- 
ing fibers. ; F 

Ifa thin platinum wire is made incandescent with 
an electric current, its apparent thickness is greatly 
increased; this is due to “ irradiation,” or the encroach- 
ing of bright parts on darker ones ; similarly, any one 
looks larger in light than in dark clothes, and a white 
wafer on a black ground looks larger than a black 
wafer on a white ground. The effect of background 
may be noticed in a snow storm; the snow looks black 
against the light sky, but white against the dark 
earth. Irradiation also explains the appearance of a 
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pole with the sun as background, when the pole ap- 
pears narrower, or even discontinuous, where in front 
of the sun’s disk. A piece of black thread held in 
front of the gas shows the same phenomenon. 

A defect of the eye, known as spherical aberration, 
causes the eye to see a bright point as astar. Gas 
lamps in foggy weather show this well. 

Milk looks white and blood red because the eye has 
not sufficient magnifying power to perceive that colored 
or opaque particles are floating in a colorless liquid. 

The part of the retina where the optic nerve enters 
the eye is quite blind; to observe this, put a dot anda 
cross on a piece of paper about three inches apart, 
close the left eye, and fix the right eye on the cross 
to the left of the paper, and at a certain distance 
(about nine inches) the dot entirely disappears. 

Ifa pin be held by the point quite close to the eye, 
and a pin hole ina card be held between the eye and 
a light, the pin will appear head downward, owing to 
the upright shadow being inverted by the judgment, 
as if it were the inverted image usually received on 
the retina. 

The experiment known as Scheiner’s is curious. By 
looking at a pin through two holes very close together 
two pins are seen, as an image on the retina is pro- 
duced by the rays of light passing through each of the 
holes. 

Our having two eyes make some strange illusions pos- 
sible. Let a paper tube be placed to the left eye and 
the hand be placed by the right side of it, when a hole 
will appear in the middie of the hand. This property 
of the brain of combining the images of the two retinas 
is occasionally of use in tracing the form of an object 
under the microscope without the aid of a drawing 
prism. 

The stereoscope gives the appearance of solidity by 
combining two slightly differen{ views by means of 
prismatic eyepieces. Two somewhat similar “ cartes” 
placed under it are blended to a curious composite por- 
trait. If two banknotes are observed in it, and there 
is any appearance of solidity, they are not identical, 
and therefore one is forged. 

That our judgment of distance largely depends on 
having two eyes, may be amusingly shown by trying 
to thread a needle with one eye closed. 

The pseudoscope is a combination of prisms which 
inverts the normal relation, and makes near objects 
appear distant, and vice versa, in a most bewildering 
way. 

The curious rotation of ‘ strobic circles” partly de- 
pends on persistence and partly on the fact that the 
curvature of the eye is not exactly the same 
in the vertical and horizontal direction. 

Pictures must be classed as optical illu- 
sions, for all artists attempt to make objects 
on a flat surface appear to have three dimen- 
sions. So well is this done at times that we 
think the eyes of a picture follow us as we 
move about a room. 

The effect of neighboring forms in mis- 
leading the judgment may be shown by 
placing two exactly equal somewhat horse- 
shoe-shaped pieces of cardboard with the 
narrow part of the one opposed to the broad 
part of the other, when the latter will always 
look larger. 

How big does the sun look? is a question 
which would get various answers ; or, to put 
it more definitely, what is the diameter of 
asphere which just hides the sun's disk at 
a certain distance, say ten feet? As far as 
I can answer the question, I should say between three 
and four inches. This is an example of the difficulty of 
estimating the size of an object with nothing to com- 
pare it with; when on the horizon, the sun appears 
larger, for there we may have comparison objects. 
When we see people walking on the top of asmall hill, 
the summit of which is sharply defined against the sky, 
they appear gigantic. The “‘Specter of the Brocken,” 
a shadow cast by the rising sup, may also be mentioned. 

An amusing error of judgwent is often made when 
one attempts to show the distance from the floor a hat 
on a gentleman’s head would reach. 

If a square is divided in one direction by parallel 
lines, it appears elongated in the direction of the lines ; 
in dress this is useful, for vertical stripes make a lady 
look taller and thinner. 

Illusions of motion arecommon. We may watch a 
waterfall till the water appears to stand still, and the 
rocks behind it move up. While sitting in a train and 
watching another train passing, it is impossible, if the 
latter be of closed coaches (like a mail train), to say 
which of four things is happening. The other train 
may be at rest, or we may be at rest, both trains may 
be moving in the same direction, but ours quicker, or 
in contrary directions. We can only settle the question 
by looking out of the other window. 

On looking at a bright sky I can see spots moving up 
and down, and looking like snakes. These are known 
as muse volitantes, and are due to moving opaque 
particles in the vitreous humor of the eye throwing 
a shadow on the retina. 

[The lecturer introduced other examples of optical 
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illusions which one frequently observes, the cause of 
whieh is a mystery to him; but the above selections 
are among the best examples prodaced.—Ep. ] 
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A Balloon Ascent. 

Great excitement was caused at Croydon, England, 
on a recent Saturday afternoon in connection with the 
ascent of Professor Higgins, the parachutist, and for 
several hours doubts were entertained as to his safety. 
The balloon, which had that day been named “ The 
Duke’s Motto,” and which was of the capacity of 12,000 
cubie feet, was fully charged by five o’clock. Higgins 
said the direction of the wind, which was northeast, 
would necessitate his traveling a considerable height, 
but he hoped to return to the field in about half an 
hour. Wheu he gave the signal to the attendants to 
‘let go,” the balloon gradually rose and appeared to 
go in the direction of Norwood. Upon reaching an 
altitude of something like 4,000 feet, the parachute 
became detached from the net of the balloon, which 
was rising at a great rate. It was evident that some- 
thing had gone wrong. The balloon rapidly disap- 
peared in the clouds. When darkness set in and no 
news had been received of the parachutist, much 
anxiety was evinced as to his fate. Shortly after eight 
o'clock, however, all fear was dispelled by the receipt 
of a telegram stating that Higgins had landed safely 
near Tonbridge. Higgins returned to East Croydon 
by the 9:20 train. In an interview with a correspond- 
ent, Higgins stated that he had experienced the most 
wonderful of all his aerial voyages. When he had 
reached a height of 4,000 feet he began to get into a 
strong current, and the balloon twisted right round. 
The current then caught his parachute, causing the 
wooden ring of it to catch him very tightly under the 
arms. The test cord which held the parachute then 
broke. Directly that happened he saw that the para- 
chute was hanging below him fully inflated, and the 
pressure on him was so great that it was impossible for 
him to descend into the middle of the town with any- 
thing like safety. He thereupon opened his penknife 
with his teeth and cut the parachute away. This 
caused the balloon to shoot up 6,000 feet higher, and, 
on reaching that altitude, he met another current, 
which brought him back, and he saw nothing until he 
passed through some sleet and snow. He could hear, 
however, the sound of trains. He was in this snow 
storm for at least ten minutes, and when he had passed 
through it the sun was shining beautifully. He could 
see the sun glistening on the water at Brighton. He 
found the air getting very sharp and keen; icicles 
were hanging from his mustache. For a few minutes 
he was quite deaf. He now seemed to be descending, 
and he thought he was getting near Hastings or 
Brighton. He could smell thesea. When he was 2,000 
feet from the earth, he prepared to descend by hang- 
ing by one arm on to his trapeze rope as if he were 
using his parachute. When his feet touched the ground 
the balloon, which was in front of him, dragged him 
for ten yards, and then rebounded some sixty feet in 
the air, between two trees. Two laborers, in response 
to his signals, arrived just as he came down a second 
time, and held the balloon until he let out the gas. He 
found that he had landed on a farm in the occupation 
of Mr. Nash, at Penshurst, about thirty miles from 
Croydon. In reply to questions, Higgins said that at 
one time he must have been five miles above the earth 
--the highest he had ever been. He added that the 
balloon had no escape valve. . 
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The Farmers’ Trust, 

At last the farmers have a sure remedy for depressed 
prices. A company has been incorporated in Illinois, 
with headquarters at Chicago, under the awe-inspiring 
title of the Farmers’ Co-operative Brotherhood of the 
United States. The incorporators propose to do busi- 
hess with $50,000,000, which will be subscribed by the 
farmers. When the stock is all taken, the brotherhood 
will be informed by the farmers what price they desire 
for their grain, and the brotherhood will go into the 
tarket and push the price up to the desired point. 
Thus farmers ean sell their grain, and buy more stock 
'n the brotherhood, and in a short time the brother- 
hood will have the grain and the farmers will have the 
stock. The seheme is very simple and will undoubt- 
edly prove a howling suecess—that is, the farmers will 
howl for their grain, which the promoters have success- 
fully made away with, The Farmers’ Brotherhood 
“re to get rich by buying their own grain. The 
a ” who are in the scheme probably all live in 
, ‘cago. The curious part of this and all similar plans 
or Increasing the price of the farmers’ produce is that 
ns utterly loses sight of the fact that the farmers of the 
nited States do not raise all the grain in the world. 
ne fact, any very great advance in the price of wheat, 
rinstance, would be almost certain to bring Russian 
rhe: to our shores, in spite of the tariff. The farmer 
a not had @ very good time of it of late years; but 
ene as the brotherhood proposes, or the equaily 
ne plan of the Detroit gentlemen who proposed 
lat farmers could instantly double the price of wheat 
) Larning half of their crop.—Amertcan Miller. 
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Cedar Oil. 

To the Editor of the Scientific American 

Noticing your reply to H. W. H., in the ScrENTIFIC 
AMERICAN of the 19th inst., I wish to say that cedar 
oil is made in this vicinity by distillation, the small 
branches being used. As the branches can be obtained 
wherever the cedar grows, and as the shavings cannot 
be easily obtained, this may be of value to your corre- 
spondent. W. J. STANTON. 

Lyndon, Vt., April 21, 1890. 
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Pittsburg a Great City. 
To the Editor of the Scientific American: 

In a late issue of your paper you published a table 
giving the estimated comparative rank of the cities of 
the United States in 1890, in which you rank Pittsburg 
as the fifteenth in population. 

To persons familiar with the Pittsburg of to-day this 
seems a guess without knowledge of the facts. Intelli- 
gent estimates of the present population of Pittsburg 
put it at about 450,000, which would entitle it to rank 
about eighth, or above Cincinnati, San Francisco, or 
New Orleans. 

The clearing house statements for the week ending 
26th inst., now before me, seem to conclusively prove 
this. In this statement Pittsburg ranks the sixth city, 
being about 25 per cent above San Francisco, 35 per 
cent above Baltimore, 50 per cent above Cincinnati, 
100 per cent above Kansas City and New Orleans, etc. 
It seems to us inexplainable that a city should rank 
sixth in business transacted and only fifteenth in popu- 
lation. JOHN T. FINDLEY. 

Pittsburg, April 29, 1890. 

a 
Tin Roof Painting. 
To the Editor of the Scientific American: 

To allow a new tin roof to become rusty before being 
painted is like closing up the bunghole of a barrel and 
letting the liqnid flow from the spigot. A rough sur- 
face secures the paint better, but gives the tin a start 
toward rusting, and the rust will sooner or later destroy 
it. This is based on the fact, and proved by experi- 
ence, that iron once started to rust will continue on to 
rust, when water or dampness is present, until in time 
it is entirely destroyed, even though the best of paint 
is laid on to protect it. In these days, when the lowest 
and most unscrupulous bidder usually receives the 
contract to build, the painter can hardly be blamed 
for ‘closing the bunghole” by means of cheap iron 
ore paint, and allowing the tin, that should be pro- 
tected, to waste through the spigot by rust. Itis by far 
the better way to repaint the roof when the paint is 
too much flaked off, than to permit the tin roof to rust. 
The main cause of paint flaking or peeling off tin is 
owing to the polished surface, as no polished metal 
will properly hold paint. This accounts for painters 
preferring a slightly rusted roof to work upon, because 
it fastens the paint better, although it at the same time 
damages the tin. When iron ore paint hardens, it con- 
tracts, cracks, and loses its hold on polished surfaces, 
which increases to an astonishing degree in cold 
weather, where the least vibration will loosen its hold. 
Some of the finest and most costly Chinese paintings 
on polished metal have been instantaneously destroyed 
by that means. No competent carriage builder will 
allow any polished iron, axles, springs, hub bands, etc., 
to pass into the paint shop without previously roughing 
their surfaces, either by filing, grinding, or sandpaper- 
ing, to prepare them for adhesion for paint. This plan 
is also observed by the sign painter when using sheet 
tin. The question now is: What paint will best pro- 
tect tin on roofs? I bave answered this repeatedly in 
former communications, and still know of nothing bet- 
ter than red lead ground in raw, cold-pressed linseed 
oil, applied the same day it is mixed, which forms the 
most tenacious and weather-resisting paint of all paints 
known to me. I treated the roofs of my factory, 
eighteen years ago, with two coats of red lead on both 
sides of the tin, having since repeated the painting of 
the upper side every three or four years (through per- 
suasion) with iron ore paint. The result is, there is 
little flaking of the red lead, but no end of trouble 
from the iron ore paint, which in some places peels off 
from the red lead in large patches, leaving the red lead 
on the tin. I close with the remark, “‘ All paints not 
poisonous, and requiring driers to insure hardening, 
are unfit for durable painting.” Louis MATERN. 

Bloomington, Illinois. 
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THE survey of the mouth of the Columbia River, re- 
cently made under authority of the Secretary of War, 
shows that great and beneficial changes have taken 
place upon the bar since the survey of 1885, about the 
time of the commencement of the construction of the 
y. The same channel depth over the bar which 
was available for a width of 14¢ miles in 1885 is now 
available for a width of 5 miles, with indications that 
a much deeper channel is forming through abort the 
middle of the bar. 
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An Ingenious Device for Lighting the Bottom of 
the Sea, 

In the investigations that were undertaken by the 

Prince of Monaco in deep-sea soundings, an ingenious 
method was adopted to obtain specimens of the living 
creatures existing at the bottom of the wcean. The 
apparatus used was shown at the Paris exhibition. 
The cage in which the submarine animals were caught, 
according to Le Genie Civil, consisted of a cylinder of 
wire having three conical entrances, like those of a 
lobster pot, and weighted for submersion with detach- 
able weights. It was, however, very unlikely that at 
these immense depths, where the darkness is practi- 
eally total, any fish would voluniarily find their way 
into the trap, and steps were taken to aitract them by 
a light placed inside it. Obviously, no light was avail- 
able but an electric light, but to get an electric light 
to burn a mile or two under water was not easy. 
. The only resource was to supply the incandescent 
wire from a battery in the trap. Here, however, an- 
other difficulty occurred. It was necessary to inclose 
the battery, which had to be of considerable power, in 
a box of some kind, and as the hydrostatic pressure at 
such depths was six or seven hundred pounds to the 
square inch, it was found impossible to make a box 
which was not crushed before it reached its destina- 
tion. At last, however, this trouble was overcome by 
the curious device of connecting the box with a bal- 
loon. The balloon was made of cloth dipped in India 
rubber, and so arranged that the air in it was in com- 
munication with that in the battery box. 

On sinking the apparatus, the hydrostatic preseure, 
being virtually uniform all round the balloon, com- 
pressed it equally on all sides, forcing the air out of it 
into the battery box, until the pressure inside the box 
and balloon exactly balanced the pressure outside. 
This process went on to any extent, so that at the bot 
tom of the sea, although the balloon was redaced by 
the enormous force exerted on it to a small fraction o! 
its original size, it still kept the internal and external 
pressure equal. On raising the apparatus again it 
expanded as the pressure diminished, and brought the 
battery box to the surface uninjured. So successful 
was this device that, not content with capturing deep- 
sea fish, the prince and his assistants propose on their 
next expedition to send down a photographie appara- 








tus and bring back negatives of the bottom of the 
ocean, as seen by the electric light.—G@as Light Jour. 
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Export of American Machinery. 
e American trade journals take it as an unquestionable 
fact that the export of American machinery is increas- 
ing. The demand from abroad, they say, for American 
textile machinery has of late been more active than 
ever before, and is undoubtedly to be attributed to 
the numerous patented improvements that have been 
and are constantly being added to Aimerican machines 
for cotton and woolen manufacturing, and which are 
now bringing them prominently to the front. These 
devices, the result of American ingenuity and inven 
tion, have been patented both in America and foreign 
countries, thus fully protecting the rights of inventors 
and manufacturers, and foreigners are not slow to 
recognize their merits. In the case of the American 
loom this is especially true, for it is generally thought 
that for speed and good workmanship combined it is 
superior to all its foreign rivals. As a result it is being 
gradually introduced in many English factories, where 
practical test has clearly demonstrated its uses. In 
the United States the ring spinning frames are largely 
taking the place of mules in many of the mills, and 
they ure now beginning to force themselves upon the 
attention of foreign manufacturers, who, though slow 
to adopt new methods, and conservative in the extreme, 
cannot afford to neglect any improvements, from what- 
ever source they may come, which will give them any 
advantage, however slight, over their competitors. The 
same is true with regard to many other machines used 
in the textile industry, in which the inventive genius 
of the New World has suggested valuable improve- 
ments over existing methods, and which are certain to 
come to the front in foreign countries as soon as their 
value is appreciated. During the past twelve months 
the value of cotton and woolen machinery exported 
from Boston alone has amounted to nearly $325,000, 
which shows an increase of almost, $100,000 in compari- 
son with the year previous.— London Engineering. 

——ccxucq@oqorore 

Electricity in the Home, 

Prof. R. H. Thurston, in a recent article, gives a 
graphic description of what electricity will do in the 
near future. He says it will break up the present fac- 
tory system and enable the home worker once more to 
compete on living terms with great aggregations of 
capital in unscrupulous hands. Great steam engines 
will undoubtedly become generally the sources of power 
in large cities, and will send out the electric wire in 
every corner of the town, helping the sewing woman at 
her machine, the weaver at his pattern loom, the me 
chanic at his engine lathe, giving every bouse the 
mechanical aids needed in the kitchen, the laundry, 
the elevator, and at the same time giving light, and 





possibly heat, in liberal quantity and intensity. 














3! 2 
THE ACCIDENT TO THE STEAMER CITY OF PARIS. 
The accident to the machinery of the great steamer 
City of Paris, which took place on March 25 last at sea, 
off the coast of Ireland, on her outward voyage from 
New York, has occasioned much comment and inquiry 
in engineering circles. The wreck of the great engine, 
10,000 h. p., was complete. Almost in an instant it was 
transformed from an organized and beautifully work- 
ing system into a chaotic jumble of bent and distorted 
fragments. 

The first and apparentiy most correct reason given 
for the accident was the breaking of the propeller 
shafi, the sudden fracture of which was supposed to 
have produced a racing of the engine, by which it was 
torn to flinders. The cause of the breaking of the 
shaft was said to be due to the wearing of its outer 
bearings. Engineering gives a detailed explanation, 
from which we give a few brief extracts, with an en- 





graving : 

Each of the twin shafts passes through the ship’s side 

through a stern tube in the usual manner. Immedi- 
ately outside there is a flange coupling of the ordinary 
description, by which attachment is made to the out- 
board length of shafting. It was immediately on the 
forward part of this coupling, and therefore directly 
outside the stern tube, that the starboard shaft was 
broken square across. The posi- 
tion of this fracture is not shown 
in our engraving, it being some- 
what forward of the part illus- 
trated. The diameter of this 
part of the shafting is 204% in. 
The fracture was thick with rust 
on both faces, but there was 
every appearance of the metal 
being sound throughout and of 
excellent quality. On the whole, 
we should judge the shaft to be 
an excellent job, and the fracture 
to be entirely unconnected with 
any fault in the material. The 
outboard portion of the shaft 
abaft the coupling just referred 
to consists, we may say, of one 
length of hollow shafting 42 ft. 
long, and one length of solid 
shaft 15 ft. long, this latter 
length carrying the propeller. 
The total length of shafting 
abaft of the point of fracture 
was thus some 58 ft. or so 

This breakage of the shaft will 
of course fully account for the 
racing of the engine, while the 
subsequent damage done there- 
by can, we think, also be fully 
accounted for by causes we shall 
explain. Proceeding aft in our 
examination of the vessel, we 
found the two arms of the stern 
bracket intact, their attachment 
to the vessel being andisturbed. 
At their outer ends they are, or 

, rather were, connected by a cyl- 
indrical boss which forms the 
support in which the propeller 
shaft revolves as shown. This 
boss, with the two arms and their 
palins by which they are attach- 
ed to the hull, form one steel 
easting in the usual way. The 
thickness of metal in the cylin- 
drical part is 34 in. This boas 
was fitted with the neual gun metal bush and lignum 
vitw bearing strips. The cylindrical part of the cast- 
ing was split clean across the top in a line with the 
axis. The reason of thie was obvious; when the for- 
ward end of the broken shaft had commenced to fall, 
owing -to losing the support of the casing, a twisting 
moment of cousiderable force was naturally exerted, 
and this the casting was unable tosustain. The length 
of the cylindrical part of the bracket is about 6 ft. 

The top part of the bracket was split across when the 
twisting strain was brought upon it by the release of 
the forward end of the outside shafting when the cas- 
ing was cast adrift in the dock. It should be stated 
that the fracture was quite bright and free from rust, 
showing that it had recently been made. It will be 
further evident that the cylindrical part of the casting 
could not be intact on its bottom side, or the shaft 
would not be released. There was, however, no occa- 
sion for any fracture to occur here throughout, and 
this brings us to the most interesting part of our re- 
port. The bottom part of the casting was worn 
through for nearly the whole of its length, and much 
reduced in thickness where not worn through. The 
metal liner, 1 in. thick, together with its end flanges, 
wae also worn through, and was lying in the bottom of 
the dock. The brass sleeve of the propeller shaft had 
entirely disappeared, with the exception of two rings, 
presumably the collars at theend. The propeller shaft 
iteelf wae practically undamaged, but the metal studs 
which attached the sleeve to the shaft were worn down 





Scientific American. 






level with the shaft, and the shaft was slightly worn 
also. 

This wearing away and consequent dropping of the 
end of the outer shafting we take to be the obvious 
primary cause of the whole mischief. 

We will now proceed to give some detailed account 
of the damage done inside the vessel, as revealed dur- 
ing our examination. Passing through the starboard 
engine room—not without risk of broken limbs as we 
scramble over the debris of the low pressure engine— 
we enter the dynamo room, which is placed immedi- 
ately abaft the engine rooms, and thence proceed to 
the starboard tunnel. Here we find the shafting suap- 
ported by four bearings, and in each case the caps 
have been broken off ; but, so far as we could perceive 
by aid of a dim light, no damage had been done to the 
shaft. The brake strap lugs had been broken off, but 
there was no sign of more than ordinary wear upon the 
flange on which the strap engages. The journals of 
the shafting were also in good condition. At the 
transverse partition forming the forward end of the 
tunnel, the plating was torn and doubled up to a 
height of about 6 in. above the shafting. In the 
dynamo room, through which both port and starboard 
shafts pass, there are two bearings to each shaft ; both 





of those belonging to the starboard shaft have their 





STERN AND SCREW OF THE S&S. CITY OF PARIS. 


caps split. From what has been said it will be 
gathered that the shafting must have risen bodily 
when the accident occurred; but, as the stern tube is 
intact in its position, so far as our observation went, 
there must have been some bending of the shafting. 
The couplings of the various lengths have, however, 
stood the test. 

The London Engineer gives a different theory re- 
specting the cause of the accident, namely, it was due 
to the lifting of the screw shaft out of its bearings in 
the engine room ; and the breaking of the shaft, which 
took place afterward, was occasioned by the momentum 
of the great propeller, on the sudden stoppage of the 
engine. 

“We tind,” says the Hngineer, “ that the screw shaft 
was lifted up out of its bearings from end to end, and 
the lifting up has been of such a character as to prove 
that the lifting effort occurred in the engine room. The 
screw shaft is secured to the end of the crank shaft in 
the usual way by a cheese coupling and bolts. The 
erank and screw shafts were virtually all one from the 
forward end of the engine room to the stern tube. The 
cap bolts of the after bearings on the crank shaft, 
although 5 in. in diameter, are broken off short, but 
the cap bolts of the other bearings are intact. Pzo- 
ceeding aft, we find that the cap was torn off the thrust 
block and the horseshoes scattered about the engine 
room. From this, back to the stern tube, all the keeps 
were torn off, save the last. It is perfectly clear that 





the screw shaft was lifted up in the engine room, and 
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that for the moment it was several inches higher in the 
engine room than it was at the stern tube. How, it will be 
asked, was it possible that the shaft could be so lifted, 
while the crank shaft to which it was secured remained 
tied down? The answer is curious, and yet simple. 
The crank shaft is builtup. Let ussuppose that while 
the low pressure crank was descending, which would 
be the case when it was pointing to the ship's side, the 
screws revolving outboard at the top, some obstruc- 
tion got under it and stopped it suddenly. The mo- 
mentum of the heavy screw would tend to cause the 
shaft to revolve round the crank pin. This it could 
not do without bursting up the keeps, and even then 
either the web must slip round on the crank pin or it 
must twist the pin. Now, in point of fact, the pin has 
not been twisted, but the crank web hasslipped round 
on the pin, and the screw shaft center is no longer in 
line with the crank shaft center. It is abundantly 
clear that something occurred to stop the revolution 
of the shaft; but further evidence is supplied by a 
great score in the crank web, due, apparently, to col- 
lision with some obstacle. 

* But it may be said all this is nodoubt true, butthe 
obstacle was something which fell into the erank pit 
after the engine broke down from racing, A little re- 
flection will show that this proposition is, standing 
alone, untenable. The screw 
shaft must have had some pow- 
erful twisting force acting on it 
from the after end, and that 
could only have been supplied 
by the momentum of the pro- 
peller. Nothing forward of the 
after crank shaft bearing could 
have ripped up the screw shaft 
all along the alley. That result- 
ed from the effort made by the 
shaft to revolve about a new cen- 
ter when the crank was suddenly 
stopped; but no rotative effort 
forward of the after crank shaft 
bearing could, as we have said, 
have brought about a lifting 
effort of the kind wanted. This 
seems to us to be almost conclu- 
sive evidence that the screw shaft 
did not break until after the 
engine gave way. 

‘*We are now ina position to 
advance an explanation which, 
though not complete, goes some 
little way toward completeness. 
The screw shaft was no doubt 
injured by bending, as we ex- 
plained last week. The break- 
down was brought about by 
some obstruction which prevent- 
ed the rotation of the crank 
shaft. The screw then ripped 
up the shaft out of its bearings, 
and the weakened tail enc, being 
unable to bear the strain, broke. 
The sudden jerk on the guides 
was, of course, tremendous. The 
connecting rod was bent, and 
the steel frames were, by the side 
effort, snapped off short at the 
bed plate. 

“The question remaining for 
solution is, What caused the ob- 
struction to the rotation of the 
crank ? This isa point which may 
or may not be cleared up in the 
future. We have no certain solution to offer, nothing, 
in fact, more than a guess, which must be taken for 
what it is worth. The low pressure piston was a steel 
casting, with a thin coned body and a heavy riin to 
take the packing. In such a casting it is almost im- 
possible to eliminate severe initial stresses, set up dur- 
ing cooling. The cracking of large pistons is an ex- 
ceedingly common occurrence, and we could cite more 
than one recent case where a thin conical piston has 
parted from the rod. If the piston broke, and a large 
portion of it fell to the bottom of the cylinder, the re- 
maining portion coming down on this would cause just 
such a jar as was needed for the lifting of the screw 
shaft in the way we have described. The bursting of 
the cylinder would take place at the same instant. 


>>> 
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Regulation of College Athletics, 

The University of Pennsylvania authorities have at 
last taken a hand in college athletics, and hereafter 
the students will be more restricted in the various 
sports. A set of rules, drawn up by a committee 
consisting of several of the faculty and representative 
undergraduates, will in the future govern all college 
contests : 

Among the rules is this: No student whose general 
average in the mid-term or term report is below 
“mediam” shall be permitted to engage in any ani- 
versity athletic contests or match rowing races, or play 
in any match games of base ball, foot ball, cricket, ten- 
nis, lacrosse, ete, 
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The City of Paris. 

Tron coneludes that, whatever may have been the 
immediate cause of the breakdown of the starboard 
engine of the City of Paris, considerable may be learned 
from the accident. In the first place, the transverse 
bulkheads have proved their ability to keep the vessel 





Fig. 1—ETCHED IRON CASKET IN THE BAVARIAN NATIONAL 


MUSEUM IN MUNICH—THE END. 


afloat, although both engine rooms were filled with 
water. -Secondly, the longitudinal bulkhead between 
the port and starboard engine rooms was not strong 
enough to prevent an accident to one from rendering 
the other engine useless. This bulkhead should be 
strengthened, so that each engine room should be 
practically bomb-proof against the other. Finally, 
there should have been valves in the circulating pipes 
between the engine room and the hull, which could be 
shut from the upper deck in case of the breakage of 
these pipes in the engine room. This would perhaps 
have prevented the filling of the engine rooms with 
water. It is a great satisfaction to know that the acci- 
dent was not attended with loss of life, and that the 
vessel did not go to the bottom even after it reached 
Queeustown harbor. 
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AN IMPROVED VALVE. 


The illustration shows an oscillating valve, patented 
by Mr. John C. Wood and Caleb F. Houston, designed 
to permit the easy reversing of the engine and obviate 
the wearing of a hollow seat when set to cut off at 
short stroke. Fig. 1 represents the valve in per- 
spective, Fig. 2 being a sectional side elevation of the 
improvement as applied, and Fig. 3 showing the cylin- 
der. The engine cylinder has the usual inlet and out- 
let ports opposite each other, over which operates the 
circular valve, turning in the steam chest, and in the 
valve, at angles to each other, are ports adapted to 
connect alternately with the live steam ports, and ex- 
tending through the rim of the valve, as shown in Fig. 
1, so as to lead into a circular steam space in the steam 
chest. In the under side of the valve is an exhaust cavity 
adapted to alternately connect the inlet ports with one 
of the exhaust ports, according to the direction in 
which the engine is ranning. The valve has a central 
spindle carrying a slotted link pivotally connected 
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WOOD & HOUSTON’S VALVE, 


with a rod connected with the engine-driving shaft, to 
impart an oscillating motion to the valve, the pivot of 
the rod on the link being adjustable for governing the 
cut-off. The motion of the valve can be reversed by 
connecting the rod to the other end of the link. In 
the top of the valve is an annular groove in which fit a 
number of split rings forming a packing. 

For further information relative to this invention 
address Mr, Caleb F. Houston, Albuquerque, New 
Mexico. 








ETCHING. 
ETCHING METALS. 

There are two ways of etching metals, which produce 
different effects. According to one method, the design 
is cut, while the ground remains bright. According to 
the other method, the ground is etched, while the de- 
sign remains bright. 

Lines may be formed on any of the base 
metals jby coating the surface thinly with 
beeswax, scratching the design through the 
wax by means of a needle or any sharp in- 
strument, finally applying to the surface a 
solution formed of 1 part of nitric acid, 1 part 
of sulphuric acid, and 8 parts of water. 

Usually a rim of wax is placed around the 
surface to be etched, to confine the acid. After 
the surface has been sufficiently etched, the 
acid solution is poured off, the surface is 
washed with water, and dried, when the 
wax is removed by a cloth after the metal 
has been heated sufficiently to soften or melt 
the wax. 

To produce an etched ground with a bright 
figure, this method is reversed, i. ¢., the design 
is drawn with asphaltum varnish, and the 
ground is exposed to the action of the acid. 

In Fig. 1 is represented the end of an etched 
iron casket of the sixteenth century, which is 
an example of this kind of work. After the 
etching is complete the work is washed as in 
the other case, and the asphaltuim is dissolved 
off by means of a cloth wet with turpentine, 
leaving the design bright. 

GLASS ETCHING. 

*Glass may be etched as readily as iron or steel. The 
method is about the same, the only difference being 
in the kind of acid employed. 

The glass to be etched is completely coated with 





Fig. 2.—-ETCHED GLASS, 


the end of the first length, he pushed it out ou the sur- 
face of Lake Champlain, and connected the second 
length, pushing this out in turn, until the whole line 
was coupled. It then presented the unusual spectacle 
of a line of 8 in. pressure pipe nearly 1,000 ft. long, 
floating with a displacement of only 34¢ in. of its 





diameter. When the requisite length had been con- 
nected the line was towed to position, the plug at the 
end removed, and the pipe sank easily in 164, ft. of 
water without breaking a joint or receiving any injury. 
No buoys or floats were used in the operation, and no 
apparatus of any kind. The pipe is now in use as the 
suction of a steam pump, and gives perfect satisfac- 
tion. Work of this kind usually involves the use of 
expensive and troublesome flexible joints, and Mr. 
Pecke’s neat and ingenious expedient is worthy of 
record and of imitation under like conditions. 

It is obvious, says Engineering News, that this could 
hardly have been done with cast iron pipe, on account 
of its rigidity and liability to fracture. 

OE SE eee 
AN IMPROVED FURNACE DOOR OPENER. 

A device designed to facilitate the opening and clos- 
ing of furnace doors, and especially adapted for appli- 
cation to the doors of locomotive furnaces without any 
alteration in the present ordinary forms of construc- 
tion, is shown in the accompanying illustration, and 
has been patented by Mr. George F. Moors, of Owens- 
borough, Ky. Beneath the floor in front of the fur- 
nace is pivoted a lever, one end of which terminates in 
a treadle extending above the floor, while the other 
end has horizontal aligning rollers adapted to engage 
the twisted lower end of a vertical shaft with which 
the rear end of the furnace door is rigidly connected, 
whereby pressure on the treadle end of the lever, 
moving the rollers up on the spiral of the shaft, will 








beeswax or paraffine, and the design is traced thereon 
by means of a needle or narrow scraper, which cuts 
through the wax, and exposes the surface of the glass. 
The next step in the process is to prepare the hydro- 
fluoric acid for‘ase. A gutta-percha or lead bottle is 
required for containing-this acid. It may be bought 
in the concentrated form, or it may be purchased in a 
dilute state ready for use. The strong acid should be 
diluted with 8 or 10 parts of water. The article may 
be dipped in the acid, or the acid way be applied by 
means of a brush, as shown in Fig. 3. 

The surface will be sufficiently etched in four or five 
minutes. “After etching, the glass is washed in water 
and dried, when the wax coating is melted, and re- 
moved by means of acloth. The design will appear as 
a dull or frosty surface. 

The operator should be very careful to avoid inhal-, 
ing the fumes of the acid, and also to avoid touching 
the skin with it, as it produces painful ulcers, which 
are long in healing. 

It is obvious that beautiful designs may be made in 
this manner upon window screens, lamp shades, wir- 


ror borders, etc. 
aaitnad a ee oy ee 
Laying Pipes under Water. 

Mr. F. 8. Pecke, a civil engineer at Watertown, N. Y., 
lately accomplished in a very simple, cheap, and expe- 
ditious way what is usually a difficult and expensive 
operation—the laying of a long line of pipe in deep 
water. He had occasion to lay nearly 1,000 feet of 
suction pipe at Rouse’s Point. The water was needed 
for manufacturing purposes, and as it was found that 
water near the shore was more or less roily and impure, 
it was necessary to place the inlet a considerable dis- 
tance out in the lake. He purchased for the purpose 
a steel pressure pipe of 8 in. diameter, manufactured 
by the Spiral Weld Tube Co., at East Orange, N. Z., 
and used for couplings cast iron flanges, weighing, with 


swing open the furnace door. When the pressure on 
the treadle is removed, a spring returns the lever to its 
normal position and thus closes the door. Another 
lever is also so pivoted that the pressing down of the 





MOORS FURNACE DOOR OPENER. 


treadle gives vertical movement to a rod on the upper 
end of which is a shoulder normally resting in the bot 
tom of the latch catch, whereby the latch bar is re- 
leased simultaneously with the movement of the lever 
for opening the door. The latch bar extends all the 
way across the furnace door and has on its rear end a 
catch adapted to engage a similar catch projecting 
from the wall of the furnace at the rear end of the 
door, whereby the door may be held open when desired 





bolts and gaskets, about 65,lb. tothe pair. Plugging 


after the pressure has been removed from the treadle. 
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A GIGANTIC PLANT FROM” SUMATRA. 

Amorphophalius litanum.) 

In the year 1878 the well known Italian botanist and 
explorer, Beceari, discovered, oa the island of Sumatra, 
a gigantic plant belonging to the Arum family, and 
which attains a height of about 10 feet there. From 
seeds which Beccari brought back to Europe, some 
young specimens were raised in the Botanical Garden 
at Florence, one of which was sent to England and 
was cultivated in the celebrated Botanical Garden at 
Kew. In the course of the year thisexotic reached a 
remarkable size, being nearly 6 feet high. Our illus- 
tration gives a correct idea of the immense plant, which, 
as the reader will see, has a spathe similar to that of 
the wake robbin and our so-called leaf plants. From 
the spathe rises the great spadix bearing the flowers. 

On Sumatra, another gigantic plant (Rafflesia Ar- 
noidi) also grows, the open flower of which measures 
fully three feet in diameter. These plants are para- 
sites growing on the roots of wild vines in places where 
the ground is enriched by elephant manure. When 
the buds break through the wood of the vine roots they 
are no larger than a walnut, giving no hint of the great 
size of the future flower. Gradually, however, these 
buds attain the appearance and size of a head of white 
cabbage. About this time the outer leaves, which en- 
velop the flower, turn back, and the 
latter appears. It has five large holes 
which surround the middle cup-shaped 





part. The Rafflesia described has not 
been found outside of Sumatra. On 
Java, Borneo, and the Philippine 


Islands there certainly are Rafflesias, 
but they do not attain the size of the 
plant which is a native of Sumatra. — 
luustrirte Zeitung 


——__ ee 
The Smatiest American Builway. 
The most diminutive railroad in all 


Down East, according to a newspaper 
exchange, is that owned and operated 
by the Monson, Maine, Slate Co., run- 
ning from the company’s quarries to 
Munson Juuction, on the Bangor and 
Piscataquis. This little road has a 
2 ft. gange, is about 6 miles in length, 
and is thoroughly equipped with lo- 
comotives, baggage, and 
freight cars, bas several stations, regu- 
lar time tables, and a superintendent. 
The superintendent is also conductor, 
baggage master, mail agent, passenger 
and freight brakeman, news agent, 
and director—a regular Pooh Bah— 
and for performing all these offices he 
gets $900 a year. Ten men constitute 


passenyer, 


the entire force of the road. The trains 
average about 50 miles a day in sum- 
mer and 25 miles in winter. The road 
is all down hill one way, so that a car 


will run from the quarries to the junc- 
tion without the assistance of a loco- 
motive. If a passenger misses the 
regular train. $5 will secure a special 
to carry him over the line. Last year 
this toy road carried 9,000 tons of the 
company’s freight to Monson Junction 
(6 tous to a car) for transshipment over 
the Bangor and Piscataquis to Bangor 
and pointe west, and 4,200 passengers, 
who paid $12,000 in fares, were trans- 
ported at a cost of $9,000. This little 
road has been in operation six years, and in all that 
time no accident of any kind has occurred on its line. 
We judge it to be the smallest independent line run- 
ning regular trains for both freight and passengers in 


America. 
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Artificial Musk. 

The first French journal which gives any particulars 
of the artificial musk is the Journal de Pharmacie 
@ Alsace-Lorraine. (n a recent issue this paper says : 
Artificial musk is a chemical product appearing in 
crystals of a yellowish white color and of a strong musk 
odor. For perfumery purposes the erystals should be 
dissolved in aicohol, with the addition of a trace of 
ammonia or carbonate of ammonia. This solation, 
which may be compared to tincture of mask, surpasses 
the latter in the intensity and penetrating power of its 
odor. The product to be used in perfumery mast pre- 
viously be diluted in a homeopathic manner. The fol- 
lowing are the rather loose details of the manufacture 
of the article which bave been deposited with the 
German Patent Office: “ Boil in a reflux condenser 
toluol or toluene, C,H, with one of the following 
halogen compounds of butyl, viz., chloride, bromide, 
or iodide of butyl, along with chloride or bromide of 
aluminum. The resulting product falls back into the 
water in the still, where it is decomposed and is dis- 
tilled in a current of water vapor. The parts which 
distill between 170° and 200° are collected separately, 
and treated with a mixture of nitrie and fuming sul- 


phuric acid. The product obtained from this process 
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is washed in water and redistilled in alcohol, from 
which the ‘artificial musk’ crystallizes out.” The 
patent rights for France and abroad have been dis- 
posed of to a syndicate of manufacturing perfaumers. 
There is no doubt that the trade in natural musk, so 
far as the perfumery branch is concerned, is threatened 
with a very serious crisis. The use of musk in medi- 
eine is very restricted, the article being now only 
ewployed in certain cases of typhus.—Chemist and 
Druggist. 


——o ee 
The Speed of Vessels in the British Navy. 
In recent years naval officers have made themselves 
heard as regards the constructive details of our war 
ships viewed as fighting machines, and in none have 
they been more emphatic than in that relating to 
speed. The purport of their argument has been that, 
if a vessel has not a preponderating influence in armor 
and guns to enable her to give battle with some chance 
of success, she should certainly be provided with a 
high speed to show a clean pair of heels if desirable. 
it was no easy task to move aside the antiquated 
notions of the Admiralty in this respect. Other powers 
were, however, so pronounceably ahead of us on this 
question, that example and argument at length pre- 








vailed. Fast cruisers of 18 knots and higher speeds 
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THE GREAT LILY OF SUMATRA. 


were built, and have met with all the success that was 
to be expected from them. Why this important factor 
of naval construction was neglected for so long was, 
and is still, a mystery to outsiders. Yet, when put to 
the test, we out-distance our competitors, and proba- 
bly possess to-day the fastest ships of any navy. Pre- 
mising, then, that speed is the first element of safety 
that an unarmored man-of-war can possess in a critical 
moment, and ranks before roominess, sail carrying 
power, or handiness, of which we used to hear so much 
in the past, how comes it that several small vessels 
have been built lately to craw! along at a top rate of 
12 knots on atrial trip? True, these vessels.are small 
—800 to 1,000 tons only ; but they would seem to have 
been designed for peace purposes, fishery duties, river 
work, and for being kept on show instead of use were 
war to break out. Do the responsible authorities think 
enough has been done for the national honor, with all 
the confidence reposed in them, when attention is paid 
only to the leviathans in the service, and are the small 
craft beneath their notice? The great success that 
torpedo boats have had proves that moderate sized 
vessels may be made to travel at a pace unknown to as 
twenty yearsago. There is, therefore, no doubt that 
vessels of say 180 ft. long can be driven at much higher 
speeds than that quoted—in fact, there are examples 
to prove this in foreign navies. How comes this appa- 
rent retrograde step, then, at a time when the country 
has been so lavish in its expenditure on its fighting 
fleet? We are very much afraid the answer is the old 
one for which public departments are noted in every 
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country—viz., red tape. This word may be said to 
embrace everything that may be included with love of 
tradition, circumlocution, and general desire how not 
to achieve results. Perhaps the British government 
excels all others in the capacity of requiring to be 
goaded before it can make perceptible progress. 

Let us consider for a moment what low speed in an 
unarmored man-of-war really signifies. Take, as an 
extreme case, an ordinary cargo boat, with no protec- 
tion and no propelling power. In the presence of an 
enemy’s cruiser she would be inevitably captured at 
once. It would seem to the uninitiated mind that a 
ship without armor is very much in the same category 
as the merchantiman, and to be of any value as a guard 
she ought to have the pewer fora surplus speed and 
the latest ordnance. It will be seen that this rule 
applies more to the cruiser type than to line-of-battle 
ships. In the former case we have a class that would 
be employed in time of necessity as patrols and con- 
voys, and thus our merchant navy would be relying on 
a myth were the question of speed left out of considera- 
tion. That swiftness in a scout is a sine qua non goes 
without saying. What, then, with no want of funds 
at our disposal, can be the object of putting our officers 
and men at a disadvantage if they should be called 
upon to do their duty tothe country? It is difficult to 
find any answer except the one we 
have given. To attack or defend at 
will,to keep the sea for a length of 
time, to overcome bad weather, and 
be an efficient protection to commerce, 
means, in a few words, large engine 
power; but our board of Admiralty 
reverses the ruling of the saying that 
“to be at peace we must be prepared 
for war,” and sends to sea war ships 
prepared for peace only, as far as speed 
is concerned. Officialdom reigns su- 
preme, and the public is hoodwinked. 
Even a tyro at marine design will 
know that, as we have torpedo boats 
of 120 ft. long steaming at over 20 
knots, vessels of a substantial build 
may be propelled at more than 11 to 
12 knots with ordinary draught. If 
the type taken be that which has ob- 
tained in the service in the past, the 
result is inevitable; but, with the ex- 
perience that has come to us during 
recent years, most of the shipbuilding 
firms of the country would readily 
inake themselves answerable, on a dis- 
placement of 1,000 tons, for a speed of 
16 or 18 knots. The remark that such 
a vessel would be all engines and ord- 
nance is beside the wark, for a vessel 
of this kind is a weapon of offense and 
defense, and it is absurd, if nothing 
else, to furnish a war ship worthy of 
the name with anything short in either 
of these necessary vital elements. It 
may be said that our constructors do 
not have the direction of the leading 
features of a design in their hands. If 
this be the case, why does not a protest 
go forth against unnecessary interfer- 
ence? The public look to be well 
served, and will, if a catastrophe occur, 
not be slow to fix the responsibility on 
the shoulders of individuals. It can 
be easily understood that a catastro- 
phe is within the bounds of probability 





| if, in the present state of marine engineering, a man-of- 
_war can only take her place in the line of battle having 


a speed of 12 knots as developed on a trial trip.— 
Industries. 


2+4>2- 





Nevada’s Salt Mountains, 

The salt mountains located on the banks of the Rio 
Virgin, an affluent of the Colorado River in Lincoln 
County, Nev., cover an area of twenty-five miles, ex- 
tending to within seven miles of the juuction of that 
stream with the Colorado. The salt they contain is 
pure and white and clearer than glass, and it is said 
that a piece seven or eight inches thick is sometimes 
clear enough to see through to read a newspaper. 
Over the salt is a Jayer of sandstone from two to eight 
feet thick, and when this is torn away the salt appears 
like a huge snowdrift. How deep it is has not yet been 
ascertained, but a single blast of giant powder will 
blow out tons of it. Under the cap rock have been 
discovered charred wood and charcoal, and matting 
made of cedar bark, which the salt has preserved, evi- 
dently the camp of prehistoric man. 

A FATAL explosion of an oxygen cylinder occurred 
on the 28d January at the Rosehill works of the Scotch 
and Irish Oxygen Company, Polmadie. While the 
foreman was in the act of carrying a cylinder, it un- 
accountably exploded with great force, injuring him 
fatally. Portions of the cylinder were afterward found 
a quarter of a mile off, although fences had to be pene- 
trated in their flight. 
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The Strength of the Limpet. 

Some interesting results of a naturalist’s inquiries 
are sent to the London Daily News by Mr. J. Lawrence- 
Hamilton, who says that, in proportion to its size, the 
|impet is probably the strongest of known animals, ex- 
cepting the Mediterranean Venus verrucosa, a cockle- 
like creature, which pulls 2,071 times its own weight 
when out of itsshell. * At Folkestone, by means of ac- 
urate appliances,” says Mr. Lawrence-Hawilton, “* I 
found that the common seashore limpet, which, de- 
prived of its shell, weighed a minute fraction less than 
half an ounee, required, when pulled according to its 
plane of adhesion, a force exceeding 62 Ib. to 
remove it from its powerful grip upon the 
local littoral low tide rock, or upward of 
1.984 times its own dead weight. The super- 
ficial area of the base of this individual lim- 
pet measured 2°4 square inches. Taking the 
atmospheric pressure at 14°7 Ib. to the square 
inch, this would even then only account for 
35°28 lb., or little more than half the power 
exercised in the air by this sea snail, which, 
acting upon immersed objects in the water, 
would, of course, have pulled a much greater 
weight than that of 621lb. Thus, in the air, 
a limpet pulled up to 82 Ib., but subse- 
quently, in spite of its previous fatigue, 
when covered by the incoming tide, it then 
took upward of 54 Ib. to remove it. I doubt 
whether the limpet’s adhesive force has any- 
thing to do with the question of atmospheric 
pressure. In other experiments, even bits 


A NEW TARGET PISTOL. 

It is more difficult to tell why the majority of boys 
are naturally so fond of shooting than it is to say why 
parents are so averse to the practice. Certainly, shoot- 
ing, especially target shooting, is a pleasant and profit- 
able pastime, as it affords discipline for the mind and 
eye, exercise for the muscles, training for the nerves, 
gives opportunity for the display of skill, and provokes 
healthy and stimulating rivalry. 

The record of any Fourth of July issufficient toshow 
that firearms, even of the cheaper sort, are not safe in 
the hands of children and youth. This remark might 
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Valuable Instructions for Eagineors, 

The Eclipse Pamp Manufacturing Co., Cincinnati, 
have published the following valuable instructions to 
engineers. To young and inexperienced persons the 
directions given are of practical value and should be 
heeded. 

1. The first duty of an engineer, when he enters his 
boiler room in the morning, is to ascertain how many 
gauges of water there are in his boilers. Never unbank 
or replenish the fires until this is done. Accidents 
have occurred, and many boilers bave been entirely 





ruined from neglect of this precaution. 

2. In case of low water, immediately cover 
the fire with ashes, or, if no ashes are at 
hand, use fresh coal. Do not turn on the 
feed under the circumstances, nor tamper 
with or open the safety valve. Let the 
steam outlets remain as they are. 

8. In case of foaming, close the throttle 
and keep closed long enough to show true 
level of water. If that level is sufficiently 
high, feeding and blowing will usually suf- 
fice to correct the evil. In the case of violent 
foaming, caused by dirty water, or change 
from salt to fresh, or vice versa, in addition 
to the action above stated, check draught 
and cover fires with fresh coal. 

4. When leaks are discovered, they should 
be repaired as soon as pessible. ‘ 

5. Blow down under a pressure not exceed- 
ing twenty pounds, at least once in two 
weeks—every Saturday night would be bet- 





of rock came away sticking to the limpet’s 
embrace. An ancient Greek author com- 
pared this animal’s adhesion to the ardent 
attachment of an ugly old woman to a hand- 
some youth. In carrying out my experi- 
ments upon the limpets, I was ably assisted 
by the eminent practical scientific naturalist, the Hon. 
Walter Rothschild.” The same correspondent says: 
“The force required to open an oyster appears to be 
1,3191¢ times the weight of the shell-less creature.” 
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A NEW GUN FOR FIRING HIGH EXPLOSIVES. 


We give an illustration of a new method of loading 
and coustructing ordnance, lately patented by Mr. L. 
Giathmann, a Chicago manufacturer. The object of 
this invention is to facilitate the throwing of large 
masses of high explosives a long distance, to effect 
which highly compressed carbonic acid gas is plaved in 
a cylindrical ease, A, between the projectile, B, and 
the powder charge, C, this non-combustible gas being 
designed to protect the shell from heat and also act as 
a cushion, thereby protecting the projectile filled with 
high explosives from any severe shock. The invention 
further consists in placing a ring, D, against a spe- 
cially constructed shoulder in an enlarged powder 
chamber. This ring, D, is made of celluloid and has 
acenter opening considerably smaller than the inner 
bore of the cannon. In discharging such ordnance the 
ring, D, is designed to retard, in the first moment, a 
great amount of the powder pressure, so that the full 
force cannot act at once upon the projectile, but will 
givea slowly starting and gradually accelerating pro- 
pulsion. The opening of the ring quickly enlarges, 
being made of strong but very inflammable material, 
and before the projectile leaves the muzzle of the gun 
the ring almost entirely disappears. By this method 
the action of the gunpowder is converted in the first 
moment into a pushing power on the projectile, with- 
out, however, losing any of its force, it being designed 
that the shell or projectile shall get as much pressure 
before leaving the muzzle of the gun as if the ring, D, 
aud case, A, were not inserted. The shell of the pro- 
jectile or torpedo can be made very light, as it is thus 
protected from shock and heat, thereby giving room 
for large quantities of high explosives. By this method 
it is claimed that eight inch ordnance can throw a 








HARMLESS PISTOL. 


properly apply to air guns also, as they are far from 
being safe in careless hands. 

Inventive genius has lately produced a device which 
is as practical as harmless. It is not only safe as far as 
the operator himself is concerned, but it is incapable 
of harming spectators or surrounding objects. The 
harmless pistol consists simply of a barrel, a spiral 
spring placed in the barrel, a stock andatrigger. The 
principal novelty lies in the projectile, which consists 
of a rod of wood having upon one end a soft rubber 
cup and upon the opposite end a metallic ferrule pro- 
vided with a flange, which is engaged by the trigger 
when the projectile is inserted in the pistol barrel. 
This projectile is called the “ vacuum tipped arrow,” 
on account of its ability to adhere to the target when 
forcibly projected by the spring of the pistol. 

The target consists of a varnished sheet of cardboard, 
provided with the usual conventional ring and figures. 
The best effects are secured when the target is placed 
against the wall with a slight padding, such asa folded 
newspaper, interposed between the target and the wall. 
As a permanent arrangement, the addition of three or 
four sheets of blotting paper to the back of the target, 
with a retaining sheet of pasteboard, all fastened to- 
gether by meaus of paper fasteners, has been recom- 
mended. 





Reducing His Salary Saved Him. 

A contemporary relates the following in support of 
small salaries: A Philadelphia clerk says his life was 
saved by having his salary reduced. He was employed 
as bookkeeper at $1,200 a year, but for some cause was 
thrown out, and afterward went to work for $750. ‘‘ At 
that time,” he says, “‘ I was thin and weak and couldn't 
walk a mile to save a dollar. At any rate, I thought I 
couldn’t. But when my income was so fearfully re- 
duced I found it absolutely necessary to economize, 
and I did so by walking home from my work, a distance 
of about five miles. It pretty nearly killed me at first. 
Then I began to enjoy it. Within three months I was 
walking both ways, and I’ve kept it up ever since. Ten 





shell containing over one hundred pounds of the most 
powerful explosives a 
further distance than 


miles a day, summer and winter, unless during a hard 





has heretofore been 
possible, so that one 
shot properly direct- 


ter. In case the feed becomes muddy, blow 
out six or eight inches every day. When 
surface blow cocks are used, they should be 
often opened for a few minutes at a time. 

6. After blowing down, allow the boiler to 
become cool before filling again. Cold water 
pumped into hot boilers is very injurious from sudden 
contraction. 

7. Care should be taken that no water comes in con- 
tact with the exterior of the boiler, either from leaky 
joints or other causes. 

8. In tubular boilers the hand holes shouid be often 
opened, and all collections removed from over the fire. 
Also, when boilers are fed in front and blow off through 
the same pipe, the collection of mud or sediment in the 
rear end should be often removed. 

9. Raise the safety valve cautiously and frequently, 
as they are liable to become fast in their seats and use- 
less for the purpose intended. 

10. Should the gauge at any time indicate the limit 
of pressure allowed by the inspector, see that the safety 
valves are blowing off. In case of difference notify the 
inspector. 

11. Keep gauge cocks clear and in constant use. 
Glass gauges should not be relied on altogether. 

12. Under ail circumstances keep the gauges, cocks, 
ete., clean and in good order, and things generally in 
and about the engine and bciler room in a neat con- 
dition. 





Blowing up a Masonry Wall. 

Ata recent meeting of the Institute of Marine Engi- 
neers, Mr. Joseph Thomas described the method used 
in removing the old dock wall at the new entrance of 
the Royal Albert Dock. The basin, which it was found 
necessary to enlarge, was surrounded on ali sides by 
walls 88 feet deep, 20 feet wide at the bottom, and 5 
feet at the top, made of concrete, composed of six parts 
gravel and one part Portland cement, equal to granite 
in hardness and strength. The ground was made up 
to the level of these walls and quays, and warehouses 
formed thereon. 

Several schemes were proposed for carrying out the 
undertaking, which were explained by Mr. Thomas, 
but the plan adopted and carried out with every suc- 
cess consisted in using explosives fired by electricity. 
The effect of closing the circuit was remarkable. The 





entire visible length of wall was instantaneously lifted 
in the air in a per- 
fect line about 6 feet, 
a crackling roar, a 








ed would sink any 
ironclad afloat. Dur- 








ing the last few years 
large sums of money 
have been expended 
by foreign powers in 
perfecting torpedo 
boat service, but the 
most perfect torpedo 
of to-day yet leaves much to be desired. By this 
‘nvention it is elaimed that a torpedo containing 
«host any desired amount of explosives can be thrown 
‘everal miles. Pneumatic guns have heretofore taken 
the lead in this field, but they have thus far been 
“/apted for only a short range fire, while, if this inven- 
‘‘on fulfills the requirements claimed by the inventor, 
all ncdern ordnance can be converted into guns for 
fring high explosives. 


AY 





cloud of brownish 
smoke, and a violent 
surface displacement 
of the water in the 

















SECTION OF GATHMANN’S GUN FOR FIRING HIGH EXPLOSIVES. 


storm, and look at me. One hundred and eighty 
pounds, the appetite of an ostrich, and not a day's 
sickness in ten years.” 


THE first canal grain receipts of the season arrived 
at New York May 6, in the steam canal boat William 
Spencer. She had 7,100 bushels of wheat, and made 
the passage from Buffalo in seven days and five 
hours, 








S& immediate neighbor- 
—- hood of the wall was 
the only visible effect 


of the vast forces let 
loose below. So in- 
stantaneous was the 
effect that the chair- 
man of the dock company, who closed the circuit, 
declared the wall fell to pieces before his hand struck 
the switch. 
Se SE a Na) 
PoIsON IN CELERY.—Dr. Charles M. Cresson, of 
Philadelphia, states that he has more than once found 
the typhoid bacilli in the juice that he has squeezed 
out of celery grown near Philadelphia.—Annals of 
Hygiene. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical, 


Hanp PLANER. — Samuel M. Neely, 
Smith's Tarn Out. 8. C. This is a machine witha 
frame in which a carriage is adapted to travel, there 
being attached thereto saw or planer bits, the carriage 
being conveniently and expeditiously manipulated and 
the knives being adjustable to operate on boards of 
varied thickness. 


Dies FoR Maxine Rock DRILIS. — 
John Cahill, Tarrytown, N. ¥. Combined with hinged 
die sections oppositely and longitudinally channeled to 
produce a circular aperture are four spaced guides, with 
die keye made to slide between them, and other novel 
features, whereby a steam hammer may be utilized to 
rapidly and perfectly form the wings and cutting edges 
on a rock drill 








Agricultural. 


Harrow. — Niels L. Beck, Brayton, 
lowa. The frame of this harrow is preferably made of 
iron or steel, broad at the rear and narrow in front, and 
having forwardly projecting teeth attached to the bars 
of the frame in euch a manvuer that they will be held 
and firmly braced thereip, while the construction is 
designed to be simple, durable and cheap. 


PorTABLe Corn Cris. — Charles 1. 
Cook and Heary M. Britton, Odebolt, lowa. The body 
of this crib is composed of vertical slate united by 
twisted wire bands, the body haying a side door, and 
there being a detachable chain for connecting the edges 
of the body, the whole having & conical top and re- 
movable cover, making a cheap and strong crib to baild 
where lumber is scarce. 


Rick Macuiyve. — Squire A. Pickett, 
Crowley, La. Thies machine consiste of a dram or 
easing having ite lower portion divided into compart- 
mente and its upper portion provided with partition 
plates with depending stop ribs, and a shaft having 
arme or beaters, the machine being adapted for both 
hulling and scouring rice. 


Milecellancous, 


Gatr. — William H. Clay, Paris, Ky. 
This invention relates to road or farm gates designed to 
open in either direction by a traveler on horeeback or | 
one sitting in a vehicle, the gate being operated by 
simply palling on one end or the other of a rocking 
beam to release the gate from its latch and so that it 
will be tilted ont of the perpendicular, swinging open 
by ita own gravity, while it may be closed with equal 
facility. 

InpicaTOR FOR Dums WAITERS.— 
Louis Friess, New York City. This is a device to be 
piaced at the bottom of the shaft to automatically indi- 
cate the location of a dumb waiter or elevator at any 
point from the bottom to the top of the building, the 
invention covering various nove! featares of construc- 
tions and combinations of parts. 


SPIRALLY CRIMPED Hoop.—Leonard 
L. Frost, Barada, Neb. This hoop is formed witha 
spiral groove which extends in an unbroken or in 
broken sections from end to end of the band from 
which the hoop is formed, the crimp preferably com- 
mencing above the vertical center of the band and end- 
ing below the center, the object being to prevent the 
displacement of the hoop in case of the shrinkage of the 
staves 


Fire Escaps. — Adolph Boettcher, 
Soath Stillwater, Minn. Combined with a track 
mounted on inclined ways, and carrying a dram, isa 
ladder arranged to pass over the drum, a reel to which 
the ladder extends, and other povel featares, the ap- 
paratus being designed to facilitate escape from a 
barning building, while the parts are so arranged that 
they wi!! be concealed when not in use. 


PorRTABLE CHUTE.—James Musgrave 
and Joseph P. Clarke, Baenos Ayres, Argentine Pe- 
pablic,S. A. The chute sections are combined with 
cables, and have transverse etrips and hooked irons, 
the irons being arrenged to engage the cables, making 
8 readily movabie and very flexible chute, which may 
be adjusted with facility to deliver the materia! with 
which a vessel is loaded to any one of the hatches. 


Pote Macurxe.—Charies 8. Bucklin, 
Keyport, N. J. Thie is a machine with curved and 
channeled ribs and fine and coarse sieves, to facilitate 
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covering various novel features of construction and 
combinations of parts. 


LuMBER MrasuRING DEVICE. — 
Thomas Newnham, Columbia, Fla. This is a machine 
for automatically measuring the contents of boards as 
they are passed through an edger or planing machine, 
and consists of a roll mounted to turn in a slotted box, 
with longitudinally extending graduations indicating 
board measure appearing through the slot in the box. 

CoMPOSITION FOR Razor STROPS.— 
Henry A. Parker, Shiloh, Tenn. This is a composition 
to be applied with a sponge or otherwise to cypress 
wood or other material of an absorbent character, 








the reduction to palp of tomatoes, pumpkins, and 
other vegetables, and also grapes, currants, berries, and 
other fruits, and separate the pulp from the sceta, | 
skins, etc. 

PoRTABLE BLACKING STAND.—George | 
W. Browne, Brooklyn, N. Y. This device has a fold- | 
ing casing, with a base having a back and hinged top | 
and sides, wheels being secured to the rear face of the | 
back, with other novel featares, whereby the stand may 
be readily set op or closed and moved from place to 
piace on the wheels. 


RETAINING DEVICE FOR OVERSHOES. 
~Joha A. Patton, San Diego, Cal. This device con- 
sists of an S-shaped stripjof spring metal, adapted to 
be readily applied to the top rear part of the overshoe, 
and afford means for convesient attachment thereto of 
a cord to be passed around over the instep. whereby 
the shoe will be prevented from being drawn from the 
foot by suction or otherwiee. 


Cornyet.—John F. Stratton, Brooklyn, 
N. ¥. This is a French or Pyrenet piston valve 
cornet, the mouth piece being of uniform diameter and 
leading to the first one of the valves, while an end pipe 
having a bell leads from the third of the valves, gradu- 
ally increasing in size from the third valve, the im- 
provement heing designed to increase and beautify the 
tone. 





Venic ie Seat Torp.—Henry McCurry, 
Chicago, Il. This is a top which may be adjusted 


forward or beckward to shield the driver from rain or 
eon, and in which the bows may be folded to not in- 


the compound soaking in so that it will not need re- 
newal, and being designed to put a very fine cutting 
edge upon a razor or other edged tool or piece of 
cutlery. 

BreEcH LOADING ORDNANCE. — 
Anthony Victorin, Troy, N. Y. This invention covers 
an independent removable annalar breech plate, means 
for rotating the breech block and locking the crank 
handle, an improved rotatable translating roller for 
forcing in and withdrawing the breech block, automatic 
means for locking and releasing the pivoted latch that 
secures the swinging breech block, and an improved 
automatic cover or guard for the vent that prevents 
premature insertion of the primer, with other novel 
features. 

PapLock. — William M. Brooke, New 
York City. This is a permatation lock so made that 
the shackles may be engaged and locked without adjust- 
ing the rings to form the combination, the means not 
being apparent to the ordinary observer, the lock con- 
sisting of flanged rings with registering notches in the 
flanges, and letters, figures or symbols on their peri- 
phery, the rings arranged to rotate about a vertical sup- 
port, in connection with a shackle with dou bie arms, 
one of which has locking teeth, and other novel 
features. 

LAMP SHADE. —James P. Boesen, 
Hoboken, N. J. This is a translucent shade, made with 
a series of vertical single folds and a series of intersect- 
ing transverse double folds, giving the shade a conical 
shape, slightly curved inward in the direction of its 
lower edge, the shade being constracted of a single 
piece and designed to show upon its outer and inner 
faces an alternate dark and light tint. 


Gat. — Philip O, Hirsch, Grand 
Island, Neb. This invention relates more particularly 


to what are known as “ tilting gates,” the gate being 


designed to be readily opened bya person approaching 
on horseback or in a vehicle, without dismounting, and 
conveniently closed after passing through. 


Business and WMersonal. 


The charge for Insertion under this head is One Doilar 
@ line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thureday morning to appear in next issue. 








For Sale—New and second hand tron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Acme engine, 1to5 H. P. See adv. next issue, 
Tuerk water motors at 12 Cortlandt St., New York. 
Hoisting Engines. The D. FrisbieCo., New York city. 
Preases & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Platinum scrap, old wire, etc., bought, Willis & Cle- 
ments, 39 8. 10th St. Philadelphia. 
Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 140 machines in satisfactory use. 
The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 


Veneer machines, with latest improvements, Farrel 
Fdry. and Mach. Co., Ansonia, Conn, Send for circular. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal 8ts., New York. 


Billings’ Patent Adjustable Tap and Reamer Wrench- 
es. Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc. 


Wanted—Two first class instrument makers. Apply 
by letter to T. C. Mendenhall, Superintendent United 
States Coast and Geodetic Survey, Washington, D. C. 


Manhattan packing is self-lubricating. It keeps the 
piston rods bright and smooth. Send for sample and 
price list to Greene, Tweed & Co., 88 Chambers St., N. Y. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 


The best book for electricians and beginners 1n elec- 
tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mail, #4; Munn & Co., publish 361 Broadway, N.Y. 


Wanted—Foreman for machine shop in large city in 
Wisconsin, employing about 100 men. One posted on 
Corliss engines and ice machines and who understands 
German preferred. Address Foreman, care Scientific 
American, New York. 

Wanted, mechanic or designer of machinery, familiar 
with wire bending and paper bag machines, to design and 
make an attachment to latter, to make and attach wire 








SCIENTIFIC AMERICAN 
BUILDING EDITION. 


MAW NUMBER.—(No, 55.) 


TABLE OF CONTENTS. 


. Elegant plate in colors representing a tasteful cot- 
tage of moderate cost at Buffalo, N. Y. Perspec- 
tive elevation, floor plans, sheet of details, etc. 

2. Colored view of a residence at St. George, Staten 
Island, N. Y. Estimated cost $20,000. Floor 
plans, perspective elevation, sheet of details, etc 

3. Stone residence, corner of St. Nicholas Place and 
160th Street, New York city. 8S. Burrage Reed, 
architect. 

New buildings at Eastgate 
Chester. 

5. Engravings of the residence of J. M. Johnson, 
Binghamton, N. Y. Perspective elevations and 
floor plans. Cost $19,000 complete. 

Perspective view of the office buildings of the 
Gotthard Railroad in Lucerne. 

. An English cottage. Perspective and floor plans. 
8. A cottage recently erected at Binghamton, N. Y., 
cost complete $3,800. Plans and perspective. 

9. A residence in the Gothic style erected at New 
Brighton, 8. 1. Floor plans and perspective. 

. Excellent design of a country house recently 
erected at Belle Haven, Conn. Cost $14,250. 
Oscar 8. Teale of New York, architect. Perspec- 
tive views and floor plans. 

. A double dwelling at Yonkers, N. Y., erected at a 
coss of $8,000. Plans and perspective. 

2. Residence of Chas. Kappes, Esq., at Stapleton, 
Staten Island, N. Y. Cost complete $4,000. Per- 
spective elevation and floor plans. 

Cottage at Greenwich, Conn., erected at a cost of 
$7,208 complete. Floor plans and perspective. 
Miscellaccous Contents: High buildings. — Bad 
flues.—Imitation ebony.—Destraction of asphalt 
pavement by gas.—Art of building. —Improved 
damb waiters, iliustrated.—An improved skylight, 
illustrated.—Rogers miter planer, illustrated.— 
Dumb waiters and hand power elevators.—A fine 
window in the Convent of the Sacred Heart, illus- 
trated.—Improved sash pulleys, illustrated.—a 
hot air and hot water heater, illustrated.—Colors 
for mortar.—Improved adjastable grooving head, 
illustrated.—An improved window screen frame, 
illustrated. 

The Scientific American Architects and Builders 
Edition js iseued monthly. $2.50 a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine oF Ancuirec- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Pullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Lanezet CrmcuLaTion 
of any Architectara) publication in the world. Sold by 
all newsdealers. 

MUNN & CO., 


and Bridge Streets, 


13. 


14. 





terfere with the loading of the vehicle, the invention 


PusLisnEns, 
361 Broadway, New York. 





sto paper bags. For particulars address A. G. 
Blincoe, Loretto, Ky. 


37" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application. 


BYviesQharries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. is for our 
information, and not for publication. 

motive tas op | articles or ber ofa should 

ve date of paper or num of question. 

ae om a reasonable time should 

repeated; correspondents will bear in ‘mind that 

some answers require not a li research, and, 

though we endeavor to y to all, either by letter 
or in thie department, eac ‘ 

Special Written Iuformation on matters of 

—— | Ss = ae cannot be 


Scientific American Supp = Sa ~~ fees 
to may be had at 
Books referred to tL 5 aan on ‘ces of 


Minerals sent for examination should be distinctly 
marked or labeled. 

















(2172) T. H. B. asks (1) how to make an 
electric deposit of gold, silver, nickel, copper, etc., di- 
rectly on a plaster of Paris cast. A. Coat the image 
with plambago, brushed on witha hard brush; sprinkle 
with a little metallic iron in powder (iron reduced by 
hydrogen) before putting in bath, then plate by battery. 
2. What is the most fusible metal at the lowest fusible 
point? A. Bismuth 50 parte, lead 25 parts, tin 12 parts, 
cadmium 13 parts. This is about the most fusible of 
alloys without mercury. 3. Will copper plate deposit 
on any metal? A. With enough battery it will on all 
the common metals. 4. Does the lowest fusible metal 
shrink in cooling? A. Yes; as it cools it contracts, 
though with enough bismath it will tend to expand as 
it solidifies, contracting as it cools. 


(2173) Mrs. W. E. asks : Can I, through 
the aid of your most valuable paper, find out whether 
cyclones, or such storms as visited our northwest dur- 
ing the last days of March, occur in Europe? And if not, 
why not? A. The regions of concentration of tornadoes 
and whirlwinds seem to be located in or near the me- 
ridians of greatest magnetic intensity, which may be 
drawn from the American magnetic pole through the 
Mississippi valley and Gulf of Mexico, and appearing 
on the opposite side of the globe from the Siberian pole 
through Thibet, Hindostan, and the Indian Ocean, the 
home of the simoons. The intermediate meridians of 
Europe and America,although not free from hurricanes, 
are less afflicted than regions on or near the meridians 
of magnetic intensity. 


(2174) Tattoo asks : 1. What kind of ink 
is used in tattooing? A. India ink. 2. How can tattoo 
marks be removed? A. See SurrLement, No. 695. 


(2175) G. W. C. asks how the noses of 
animals prepared for museums are kept from shriveling 
or puckering up while drying. A. For preventing 
shrinkage remove all glutinous matter by curing ina 
bath of 1 part salt, 3¢ part alum, in a barrel of water 
(salinometer 30°), soak and cleanse skin of all adherent 
fleshy matter. In the use of this prescription experi- 
mentation and caution are necessary. 
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(2176) R. B. asks for something which 
will be likely to prove effective in removing from a 
rather light-colored carpet the stain of red ink? The 
ink does not appear to be an aniline ink. A. Possibly 
alcohol with some oxgall may prove of use, but success, 
in removing it is very doubtful. 


(2177) W. W. J. writes: Can you tell 
me how long it will take a current of electricity of 50 
volts to decompose a gallon of water? Is the water 
heated by the process? Can you tell where I can get 
information to perform the experiment? A. An elec- 
tric current is not measurable in volts. See Screntiric 
Amenican, February 8, 1890, page 91. The water is 
not sensibly heated, The rapidity depends partly on 
the size of electrodes and connections, partly on the 
electromotive force. A difference of potential of two 
volts is sufficient, For illustrations and descriptions of 
apparatus, see the SCIENTIFIC AMERICAN, May 12, 1888, 
page 295. 

(2178) F. M. N. writes: 1. Can you give 
me the formula for a good and durable violin varnish» 
A. The true Cremona varnish is of unknown formula; its 
preparation isa lost art. Varnishes in general are trade 
secrets. The following is a formula for an oil varnish: 








PT SE sckbcetcbtcdccssee con. sacecss 2oz, 
OU IIE 5. Uapacevndevesossccsccts »° 
Drying linseed oil..... sella bia d-ctitinidaiesan 5“ 
The following is for a spirit varnish: 

BEND cvntens«acgoncceseccapececssecs 1 dr. 
BORAT. cc cccc cece ccccccee-ee 9 r-c0ss ns 
BOB. .- access cxcved Seve ceeneseusessure 6%“ 
GREE» pinto cadtcs cnt scindnseveses 5 fl. oz. 


To tinge with yellow, annatto, aloes, gamboge, or tur- 
meric may be used; for red, dragon's blood or red 
sanders wood. By mixing the above, intermediate 
shades may be obtained, The formala is only half the 
art; much depends on the application, treatment be- 
tween coats, etc. It should be done by an expert. 
2. Can the pinhole be substituted for the ordinary lens 
photographing machine by removing the lens? A. 
Yes; but it needs an exposure of several minutes, 3. 
How can I make a piece of ground giass for a camera 
obscura? A. Rab with a cork, water, and sand, or better, 
grindstone grit from the trough under a grindstone. 4. 
Are the photographs taken on a pinhole camera of any 
value? Aiso please give names of chemicals for either 
pinhole or other cameras, their proportions and how to 
use them. A. Treat pinhole exposed plates as you 
would others. Many formule are given in our back 
numbers for developers, etc. 5. Is the lens used ina 
camera obscufa a double convex or plano-convex? A. 
The lens varies according to its work,whether view, por- 
trait, wide angle, etc. 6. Would like to have instruc- 
tions as to how to make a good frictional electrical 
machine? A. Induction machines are now universally 
used. See our SuprLement, Nos. 278 and 584. 7. 
Would like to be informed if I could make concave 
and convex mirrors for reflection of light or heat. A. 
It depends on your mechanical ability. Ccnsult Sup- 
PLEMENTS 139 and 318, Lens Grinding. 8. Would like 
to have the formula for a good liquid glue, to be used 
on wood and the like. A. Mix good give with water. 
heat until dissolved, and add half its volume of acetic 
acid. 9. What kind of wire would you advise for making 
a spiral spring for an air gun. It requires a good spring. 
A. Steel is the best, next comes spring-tempered brass. 


(2179) J. L. S. writes: How can I re- 
move stains of smoke and soot from granite? Of 
course I could doit by chiseling over the surface, but 
that would not be convenient. What acid or wash 
would anewer the purpose? A. You may have much 
trouble in doing this. Try the following on a portion 
where the stain is bad. Mix 34 pound of soft soap, 4 
pound whiting, 1 ounce of washing soda, and a piece of 
sulphate of copper as big as a walnut. Rub it over the 
surface and let it stand 24 hours, and then wash off. 
This and similar compounds are recommended for mar- 
ble, and may effect a cure in your case, Thus a paste of 
lounce ox gall, 1 gill of lye (caustic soda solution, 
strong), 13g tablespoonfuls of turpentine, with enough 
pipe clay to make it of thick consistency, may be ap- 
plied as above described. 

(2180) T. H. writes : 1. Natural carbonic 
acid gas will settle in the bottom of a well and re- 
main there unless forced ont, being heavier than air. I 
have seen it stated also that it could be poured from 
one vessel to another, same as water, displacing the air. 
I filled a tin can with artificial) gas,and it disappeared in 
3 minutes. Is there a difference between artificial or 
macafactured gas and the natural? A. Both are identi- 
cal, and neither will remain in an open veseel indefi- 
nitely. Artificial gas can be poured as described, but 
there 1s always a loss. 2. Fine furniture is made with 
wood as dry as it can possibly be made, yet in a room 
where natural gas is used as fuel it will still shrink. 
Can this be explained? A. What you see is due to de- 
terioration of the glue rather than shrinkage of the wood. 
When glue becomes perfectly dry, it loses its strength. 
Glycerine might improve it in this regard. 

(2181) J. 8. F. asks: 1. Is there a pat- 
ented device whereby the engine of a factory can be 
immediately stopped by electricity from any floor, in 
case of accident? A. Yes. 2. Would not the inhala- 
tion of pure oxygen mixed with air, or with nitrous 
oxide, be of probable benefit in chronic disorders of 
the nervous system, where a general condition of de 
bility is the main trouble? A. Oxygen inhalation is 
now a part of regular medical practice. Nitrous oxide 
has anesthetic properties that necessitate care in its ap- 
plication. It is used principally as an anesthetic, but 
can be applied as a remedy. 

(2182) W. E. A. asks : 1. What fraction of 
a horse power would be required to properly run 4 pro 
peller six inches in diameter? A. One-eighth horse 
power. 2. What size shoukd an aggregate of say eight 
electro-magnets be to attract with a force equal to one- 
fifth horse power, i. ¢., what length and diameter the 
cores and number and length of wire? A. Magnets do 
not attract with horse power; the weight sustained va- 
ries with the current. 3. Can an ordinary bolt be soft- 
ened sufficiently to be used in the construction of elec- 
tro-magnets? If so, by what process? A. Yes. Heat to 
white heat and bury over night in forge cinders to ® 
good depth. 4. How many hours will a chloride of 
silver battery last on a closed circuit, having about 
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cight dwt, of ehloride of silver? A. Not long; it de- 
ends on resistance of circuit, 5. About what part of 
. horse power is @% volts and 4 amperes equal to? A. 
Nearly one-seventh, 

(2183) Sydney asks: 1. If sirup for 
<ondial be made with cold water, is it more likely to 


ferment than if it were boiled? A, Yes, 2. The best | abroad, 


way to prepare charcoal for refining spirit, and whether 
any particalar wood should be used. If the charcoal 
were merely placed in a cask of spirit, would it absorb 
the injurious matter and have the same effect as if it 
were filtered? A, Animal charcoal is most efficient. 3. 
‘The best mode for filtration of smal) quantities of 
spirits of about 30 galione at a time. A, Use a perco- 
jator, and pack in the charcoal solidly. 4. The best 
publication on mode of preparation of American drinks, 
and price, inelading postage to Sydney? A. Jerry 
Thomas’ “ How to Mix Drinks, or the Bartender's 
Guide,” 75 cents. 5. Has the aerating of wines been tried 
in America,and with what success,also the price of sach 
aerating machine? A, Not to any extent with fine wines. 
cider can be thus treated, 6. Best mode of preparation 
of raisin wine. A, We refer you to the Screntiric 
American, December 8, 1888, page 356, for an article on 
the subject by U. 8. Consul E. Johnson, Kehl, Ger- 
many. 

(2184) H. C. K. asks: 1. What is the 
theory of the Tesla motor, and what is gained by the 
two,independent circuits as shown in your SUPPLEMENT, 
No, 692? A. The two independent coils are connected 
in series, The whole is so proportioned that there is a 
constant difference of one-quarter phase between the 
two, owing to hysteresis or “ magnetic lag.” This 
causes the axis of north and south poiarity to constantly 
vary, rotating always in the same direction. The arma- 
ture indaced itself keeps trying to “ keep up,” and 
hence rotates. 2, InSuprLement, No, 718 or 734, what 
is meant by the Carpentier bobbin (type 600 francs)? Is 
itan addition to, or is it the Rahmkorff coil that is 
meant in the article *On M, H. Hertz’ Experiments.” 
A. The Ruhmkorff coil is indicated. 


(2185) E. A. C. writes: I have noticed 
that many brass castings when taken from the sand are 
perfectly clean and of a uniform, almost golden color. 
How is this obtained? A. The golden-colored castings 
are made from clean metal, without iron: Copper 16 
ounces, tin | ounce, zine 1 oance, The flasks should be 
opened quickly, in from 5 to 15 minutes after pouring, 
according to size of pieces, and the gate of work raised, 
sand rapped off, and plunged in water to check oxida- 
tion. A little practice will give proper manipulation, 
Should only have a quick dip, so that the heat of the 
castings will dry them, 2. Is there any constant bat- 
tery of higher E. M. F. than the gravity battery? If 
so, what and how prepared? A. No practical batiery. 
3. Why will not the gravity battery run an induction 
coil? A. It can be so used, 


(2186) V. R. asks: What causes the 
report and the recoil of a gun when a charge is fired? 
Are the recoil and report caused by air rushing into 
the barrel after the bullet has left the muzzle? Is 
there a vacuum formed in the barrel while the bullet 
is leaving it? Has the vacaum (if formed) anything 
to do with the report and recoil? A. The report is the 
vibration of tie air, due to the instantaneous explosion. 
The recoil is the result of the sudden pressure generated 
within the gun pushing the gun in the opposite direc- 
tion from that of the ball. There is no vacuum formed, 
but a large volume of gas is generated by the combus- 
tion of the powder, producing a great pressure upon gun 
and ball, sending them in opposite directions. 


(2187) C. C. asks: Will a piece of timber 
ready to use in a mechanical way, ordinary dry timber, 
shrink endways? For instance: A piece of oak tim ber 
6 inches by 6 inches square, 5 feet long, would the de- 
crease in length be perceptible, and is it not an ordinary 
expression that timber does not shrink endways? A. 
Timber in drying has a very small shrinkage endwise. 
After it is seasoned, the permanent shrinkage becomes 
imperceptible, but changes in temperature, and the dry 
and wet seasons, may make slight variation in length. 
In architecture endwise shrinkage is not takep into 


account. 


(2188) J. 8S. S. writes: In performing 
the experiment of putting an iron bar in the plane of 
dip and striking ita few blows with a hammer, I no- 
ticed this phenomenon, viz., both ends of the bar re- 
pelled the north and attracted the south poles of a com- 
pass. Why is this? Where were the consequent 
points? Must there not have been one of them missing 
in the chain? A, You have at least two consequent 
south poles in the middle portions of your bar, If 
you saw it in two, you may succeed in finding them. 


(2189) W. B. J. asks: If the governing 
arrangement of an engine could be made so perfect that 
the least perceptible change in speed would regulate the 
‘apply of steam instantly from 0 to its fall capacity. 
or just enough to insure an even and steady speed, 
could the flywheel of the engine be dispensed with? 
Is there a governor in use that regulates the engine in 
such a way that the same speed is maintained when 
working ander a heavy or light load, provided there is 
steam enough to overcome the load? A. The automatic 
‘ystem of governing engines, as now in use, is probably 
a nearly perfect as the mechanical difficulties will allow. 
We see many difficulties in dispensing with the fly- 
wheel on a reciprocating engine, from the peculiar con- 
ditions of the application of pressure upon the piston, 
Uniform tangential pressure on the crank pin through 
- — circle is one condition for dispensing with a 

ywheel, 


(2190) B. H. 8. asks: Can you give me 
pn receipt for waterproofing canvas, such as is used 
orcanvas canoes? An elastic coating is preferable, so 
that the canvas may be folded. A. The best advice 
Wwe can give isto have your canvas coated with India- 
rabber, You may waterproof it by treating with a solu- 
tion of 1 part gutta percha in 10 parts turpentine mixed 
with 10 parts linseed oll, or with 125 parts soluble gan 
cotton dissolved in 425 parts ether, mixed with 375 parts 
“astor oil and 25 parts umber or the pigment, When 
me Canvas is not to be disturbed, painting or varnishing 
* the best For all cases the canvas should 
be perfectly dry, 





way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


April 29, 1890. 
AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 
Abrasive surfaces, tool for dressing, G. G. Cro- 











WEEE cncecmocacdctind asaceveewtsecsscccepccasebaders 426,490 
Air current governor, 8. P. Smith........... 426,628, 426,649 
Alarm. See Burglar alarm. Fire alarm. 

Animal trap, T. M. Hovell..............cccceeeeseeee 426,668 
Animal trap, B. Spitznagle............ ... Secegsed +++ 426,873 
Annunciator, C. W. Stimson........ ..... ovececenece 426,093 
Anvil and vise, combined, B. 8. Davis...... quqnuede 426,990 
Auger, post hole, M. Peters.................«+« ov. -e 427,008 


Ax, hammer, and maul, combined, C. H. Williams 426,804 
426,904 


Axle, self-oiling car, A. A. Weber..... .........005 426,886 

Axles, apparatus for the manufacture of, H. 
Bis cccccedscccccccess peosnebesedscesesocspeceees 

Axies, manufacturing, H. Aiken..............+-.... 426,662 


Bag. See Clothespin bag. Mail bag. Nose bag. 


Bn eebBam, Gi Dames 06 600c0ssss cecccccceccccencces 426.981 
Bag holder and spreader, C. Bolander.............. 426,906 
Bugagage check and seal, combined, W. W. Camp- 

RR dibiiidds ctcadotencnctptictecwicunesseons o+++» 426,582 
Baling press, Z. J. Anderson... ........--0s+e0-000« 426,900 
Barrel setting-up machine, J. Parker............ ++» 426,850 
Basins, safety-plug for wash, D. F. Jones.......... 426,989 
Bath. See Shower bath. 

Battery. See Galvanic battery. 
Beam or girder. G. W. Dithridge..... ... Segedereden 426,559 


Beam or sill, G. W. Dithridge. ......426,558, 126,500, 426,561 


Bearing, anti-friction, 8. W. Ashmead............. 426,701 
Bedstead, invalid, O. A. Howe..........-........0.5 426,069 
Beef tray and meat rack, corned, A. Redmann.... 426,98 
Beer cooling apparatus, M. Hanford................ 426,505 
Bell, call, B. 8. Cowles.............-sss06 deneone -» 6 IT7 
Belt fastener tool, J. Lendberg ....... pedsoces oon ees 426,912 
Batiiwant, TW We De@eccsccsocedvecccsccccccnsscace ons 426,635 
Bicycle, W. 8. Reed........... spocduspeocueSbececens 426,855 
Billiard balls, combs, etc., composition of matter 

for making, J. H. Patterson................00.-.+ 426,513 
FED cites ocancoscivnccdacotececosececs 426,608 
Bit. See Plane bit. 


Bit stocks, ratchet attachment for, T. C. Long.... 426,827 


Block. See Pillow block. 

Biue, laundry. G. R. B. Kempton............ eocceces 426,504 
Board of trade, B. 8. Reed.............cccee  ceeeees 426,546 
Boat lowering apparatus, T. 8. Hosford........ o--» 426,449 
Bobbin or spool, G. Pendleton, Jr........ ....«+.0++ 426,644 
Boiler. See Steam boiler. Vertical boiler. 

Boiler cleaner, automatic, G. R. Ford............ +» 426.7% 
Boller flue, steam, W. Cook....... «......6++« o-«+ 426,922 
Boiler furnace attachment, steam, R. Marshall.... 426,500 
Boiler furnace, steam, W. 8. Walker.......... 426,094 


Boiler heads, machine for flanging, F. L. Kollberg 426,505 
Boilers, method of and apparatus for purifying 





Water Bar, Co. TAMGS....ncccccccccceccsocercscccecesce 426,718 
Bolting and separating machine, P. A. Tafel...... 426.879 
Book, check, ©. C. Richardson......... c-seccecece 420587 
Book pad trimming machine, A. M. Safford........ 426,685 
Book, pocket memorandum, A. ¥. Conant.......... 426,776 
Books, bound volume of, A. C. Fletcher............ 425,790 
Boots or shoes, machine for fitting soles on to, W. 

DUGEB. coccccocccesectesccccececccapasopecsesesceocs 426,752 
Bottle making machine, G. A. Fullerton............ 42,497 
Bottle receptavie and stopper, bined, F. Hen- 

BR ccocnnecscesee- cose xs, GaphEebedehesosneednene: 426,811 
Bottle stopper, H. W. Libbey................ ...e0.+ 426,826 
Box. See Axle box. Miter box. Paper box. 

Bee, BE, TUOSUEIED, 0 cccccnccecsctcecctcbasscoscccce 426,810 
Box fastener. C. B. Hams. .............-.seeeeeeeeees 426,803 
Brace. See Shoulder brace. 

Brake. See Cornice machine brake. Wagon 

brake. 

Brick mould sanding machine, D. H. Close........ 426,775 
Brick, paving, Buettner & Orlikowski.............. 426,430 
BUR, Fs GONG o ccvccccccccccceccoscecssoccste soceese 426,797 
Broom holder, J. R. & J. Ferguson.............+.... 426,529 
Brushes, etc., manufacture of backs and handles 

for, W. M. Welling descce’ tonpesasteen Guedesénsse 
Brushes, water shield for window, I. Stiner........ TH 
ts GREE... . concxoncyeenennt covbiébverseseed 426,673 
Buckle guard, 8. 8. Sarweant................6..0006+ 426,517 
Buggy bed, metallic, W. L. Dearth................. 715 
Buildings, construction of, I. D. Smead............. 426,552 
Bulletin or indicator for trains, C. M. Bolton...... 426,428 


Bungs, too! for crimping metal, EB. C. Lewis........ 426,825 


Burglar alarm, J. H. Bleoo.............. 6. .eeeeeeceee 426,706 
Burglar alarms, circuit closing hinge for electric, 

W. M. Bleakley. ..........0-ccccccccccecseeeee sone 426,705 
Burial casket, H. M. Reese ...... ........ecseeeeees 426,469 
Burner. See Hydrocarbon burner. Sawdust 

burner. 

Burnishing tool holder, 8. Ross, Jr.........-.+0-++. 426,86) 
Butcher’s implement, W. BE. Mullins..........-.... 426,541 
Button, R. H. Lewis. ..............0.ccceeeweceeeenee 

Cable and steam track crossing, combined, W. J. 

PAORGOR oo. occ cccccscccccccsccccccscccccccoseesces 426,540 

Cable grip, BE. R. Guerra.............-cceeeeeesem --«» 426,799 
Cable zrip, etc., C. J. P. Heim.... ......0.-sceeeeeee 426,935 
Cable road, elevated, W. P. Walling..........--+++- 426,885 
Cables, etc., lock and support for, F. M. Bennett.. 426,655 
Calipers or dividers, T. Isaac..........-----+00+ see 426,502 
Calk for horseshoes, C. Preiss...........-.+++.++ oo» 426,853 
Can. See Filtering can. 
Can, A. F. ADIUM..........00:ccceee cecereceeerenees 426.651 
Candy, L. Kula ..........-0.ceccee ceeeseeercereeeeens 426,506 
Candy, machine for making stick, F. G. Birchard.. 426,521 
Car coupling, N. F. Campbell .. .......-...++seeee0s 426,915 
Car coupling, R. J. Bdwards .............-0.ereeeees 426,786 
Car coupling, H. H. Bmery........--.+.--0+seesse0es 426,929 
Car coupling, H. Nichols...........0..eseeseees seve 427,007 
Car coupling, P. 8. N. Petersen..........++-+--m++- 426,626 
Car coupling, C. G@. Wheeler ........-...00+ seeeeees 427,023 
Car coupling, Diller & White..............-s0.eseeee 426,975 
Car coupling and draught apparatus, M. Carter, 

Ree ciccceteteocccqocings SeeecccctGseeebaceeaune 426,709 
Car coupling unlatching device, 8. H. Harring- 

Car couplings, link lifter and link guide for, J. N. 

Soarborough. .........-.+seceeceeeerececeeneeee eee 
Car, electric motor, J. A. Brill........+ sss MQ6,057, 426,658 
Car, electric railway, J. A. Brill..+...-0-+e++eecmeeee 26,708 





Cars, switch attachment for street railway, A. E. 


426,545 
426,985 
426,646 
426,424 
426,709 
426,750 
426,751 
426,949 
426,980 


Carbonized sheet for manifolding, L. H. Rogers... 427,015 
Carbons, apparatus for manufacturing electric 











light, H. A. Tremaine. ............ccecccceescenes 426,479 
Card cloth, tool for use in clothing cylinders and 

conical bodies with, J. L. Weatherhead........ 426,575 
Card grinding apparatus, W. H. Rankin............ 426,545 
Carpet fastener, stair, W. G, Collins.... ........... 426,661 
Carrier. See Egg carrier. 

Cart, watering, P. B. Domahoo............... «+++: 426,664 
Chair. See Railway rail chair. Reclining chair. 

Rocking and reclining chair. Theater chair. 

Chair rest, rocking, B. Mull... .......+...scesceeeee 426,002 
Chimney, A. Gusdor?, ........ccecccccceeseececcceecee 426,532 
Churn, H, C. Anderson. ..........csccccesescescceee ~» 426,979 
Churn, Cole & Kerrihard...........cseesesesssceeees 426,525 
Charm, TB. C, BammemeMRs.ocecee cocccccccee cocceses 426,872 
Churns, double-acting bellows for, A. Mearns..... 426,509 
Cireuit closer, H. B, Whitaker..................+0« 427,024 
Ss TA. GB Rice. cc cctensece Wesssschccnccncnse 426,665 
Clasp. See Surgical instrument clamp. 

Clasp, J. RB. Macmillan. .......cccccsssccseeseeeses o«-» 426,672 
Cleaner. See Boiler cleaner. 

Closet. See Earth closet. Folding closet. 

Cloth piling machine, Hazard & Crain.............. 426,809 
Clothes and dish washer, combined, M. A. Wilcox 426,486 
Clothes Grier, J. GO. WedD............ccessecssecsees 426,697 
Clothes line adjuster, H. F. Metzier..... ........... 426,781 
Clothespin bag, Dunscomb & Heflebower.... ..... 426,404 
Clutch, friction, G. Leverton... ........ccccesceeses 426,567 
Coal drilling machine, M. Hardsocg................ 426,587 
Coal screen, H. B, Sackett .............cccceeeeseeee 426,364 
Coat adj i By IED. oclsivich ts ctneghs neaanesne 426,998 
Coating metal sheets with tin, etc., automatic ma- 

chine for, Rowers & Player...............-..ss0+- 426,982 

Coffee polisher, J. H. Brookmire..... ...........6++ 426,910 
Collar fastening, horse, F. Hora.... .........+..++. 426,501 
Collar sweat pad, horse, C. Moliencoff.............. 426,674 
Combination gauge, W. F. Jomes................566+ 426,997 
Commode, M. C. Scherer................cccscscecneees 426,963 
Comp bi le for ships’, J. BE. Hand........ 426,804 
Concentrator, EB. Z, Kidd.............cese0s cevsereee 426,821 
Condenser, F. M. Wheeler..............0.-cceececees 426,891 
Condenser for furnace fumes, R. F. Nenninger.... 426,465 
Gomwaad, Ti, Bac ccccccsccccescee:ccccsecccecs 426,488 
Corn crib, portable, Cook & Britton................. 426,714 
Corn husker, H. G. Baker. .,........5 scccccecesseees 426,901 
Corn sheller, H. A. Adams..... .....6..0000066 oe eee 748 
Cornice machine brake, J. White............... 0+ 427 025 
Cotton openers, dust trunk for, H. C. Perham..... 427,008 
Cotton press, F. L. White.... ......ccccccccscccceess 426,892 
Coupling. See Car pling. Hose pling. 
I Bi TO a ssncsorcanceccnaptadinhieorecssses 426,858 
Cultivator and harrow, B. F. Westmoreland....... 426,888 
Cactatn ting, D. BM. Pimme.....cccoccosss sovcccccces 426,652 
Cutter. See Fodder cutter. Harvester cutter. 

Mowing machine cutter. Paper cutter. Ro- 

tary cutter. Thrashing machine band cutter. 
Cutting and conveying machine, wood, W. Mer- 

OE. scpierenanigieieben naeeabehanaeninne senieeneens 426,946 
Cutting and folding sheets mto pamphlets, ma- 

Gaiend Gat, W. GEOR. 600.0002 0000s c0scccccccccocceses 426,647 
Damper regulator, W. B. Mason................00« 426,835 
Decorticating machine for ramie, etc., L. Lan- 

a cidtinceansesnceunemnenudbeanemasenbennes 426,453 
Dental grinding and polishing wheel, L. M. Hal- 

BCY.... «.. adeneddbennewsbbeseohoensnged tncdieontes . 426.994 
Dental separator. J. G. Morey.........--++eeeseneees 426,733 
Desk furniture, V. Mumger...... ........-..ccseesees 426,542 
Detonator for flagstaffs, etc., G. D. Adams......... 426423 
Dish washing machine, T. A. & H. W. Pudan..... 426,739 
Display stand, traveling. H. Westphal.............. 426,880 
Drawer for furniture, G. D. Wait............. qnneéee 426,972 
Dredging, hydraulic, J. McFarlane............ oes s. 426,866 
Dredging machine, W. B. Pleas............... 0... 426,681 
Drier. See Clothes drier. Fruit drier. Lumber 

drier. 

Drill. See Upright drill. 

Drill rods, tool for, A. Ball..........cescscceesseeeee 426,613 
Drilling machine, F. H. Richards................... 426,571 
Drying fabrics, Stiner & Darling........... ... «+++ 426,970 
Drying fabrics, machine for, Stiner & Darling.... 426,969 
Dyeing and washing machine, pneumatic, Stiner 

Bc cctscscccescece pines aenerinaibenacsete 426,875 
Dynamo and motor regulator, W. T. Peel....... «+ 426,570 
Dynamo regulator, J.J. WO0d....... ...0.sceeeevee 426,699 
Earth closet, F. EB. Wolff. ............ccsceeseeeee eee 426,896 
Earthenware building material, porous, W. Lende- 

BOGE. n.cccccsccccees cocccessbecccctsoccceseocencece 
Earthenware, manufacturing porous, W. Lende- 

EEE bed ncnecocscenntpstediboccaqectouse cabs ecccccce 426,648 
Ege carrier, Linn & Lytle. .........65 « seseeeeeeseee 426,943 
Electric engine, R. W. Thompson.... ........+..+++ 426,650 
Electric heater, Drew & Francis.........-......++++ 426,437 
Electric lights, safety hook for, J. Dalton.......... 426,778 
Blectric machine, dynamo, J. Wenstrom........... 426,576 
Electric motor regulation, W. Stanley, Jr.......... 426,574 
Electrical communication, apparatus for, J. L. 

cial a eee 426,989 
Electrical machines, brush and holder for, E. W. 

I Ad, ks cvvccenngnunece cnnacenediionn eatbeen 426,471 
Electrodes for secondary batteries, making, G. E. 

BROGh occ ccccccsd cocccccrccccccccccevcveccessocssoss 426,724 
Elevator and hoist, A. Grogs .......... .cceeseeeeee 426,581 
End gate, G. J. Carpenter. ........--....csescceneeees 426,708 
Engine. See Electric engine. Rotary engine. 

Rotary steam engine. Steam engine. 

Envelope moistener and sealer, J. Maret... . .... 426,728 
Excavated or other material, apparatus for dis- 
charging or throwing, F. Nouailhac-Pioch..... 426 848 


Expansion coil, ammonia, Skinkle & Westerlin.... 426,690 
Extractor. See Stump extractor. 

Eyeglasses, 8. B. Oydyke..............-+0eeeeeee eonee 426,025 
Fare collecting apparatus, R. L. Irvine............. 426,817 
Feathers, machire for removing down from, J. 

BE, PROMOTE. 6c ccece}ccccccccccecccccsccssces 426,965 
Feed bag support, W. Barley............++00ssseeees 426,654 
Feed trough, W. 8. Barker............+-seeeeeeseeeee 426,426 
Feed water heater, E. R. Stilwell...........+.e..0+ 427,019 
Feed water heater and cleaner, W. A. Taylor..... 426.881 


Feed water beater and filter, J. B. Churchill... ... 426,918 
Feed water purifier, live steam, E. R. Stilwell..... 427,018 
Fence, apparatus for making woven wire, W. De- 


ite. .cicccucesshontapeneenedtniee onkuueebounesenanlll 426485 
Fence post, Robertson & Reese, Ir. ......... +++ 426,472 
Fence post, W. H. Thomson.......---0++ sereveneees 426,745 
Fence staples, too! for pulling, H. Raymond....... 426,854 
Fence, wire, P. MA8t..........ccceeeeeenseeerene eeccee 426,623 


Fibers, machine for treating textile or other, J. 








File, bill, H. Johnson. ........-.cceee cee cenneeeneeeee 426,996 
Filter, W. Conmollly............sccsceceneseeeeceserenes 426,489 
Filter, P. A. Maigmem. ........ccs.ccceeeceneeceseteres 426,945 
Filter, faucet, F. Bardez.... .. «.......:eeecescsereee 427,029 
Filter, water, H. J. Becker... .........--+s00es+ceeeee 426.7 
Filtering apparatus, beer, J. W. Fiyatt.........-.... 426,995 
Filtering apparatus, beer, P. Seibel...............-+ 426,965 
Filtering can and receptacie, J. V. Burke.......... 426,911 
Filtration of water for city ur town supplies, sys- 

tem of, J. A. Croomer....... 6. ceecnscneeneenee 426. 
Fire alarm, electric, C, H. Shaffer.... .......-...0++ 426,188 
Firearm, F. Yon und su Zwergern.... .........+«+«+ 6.97 
Fire escape, R. Matthaes....... 2... --.<.ceceeeeenee 426,540 
Fire extinguisher, automatic, J. Madden ......... $26,832 
Fireplace, L.. H. Teale..........-.... ena eawand 5" 44TT 
Fireplace and hollow mantel therefor, F. J. Scott, 426,687 
Fire set stand, W. T. Mersereat........ «<6. --sse+: 425,624 
Fishing reel support, H. J. Gommin,.....-.-...se000e 426.616 
Flue cleaning rod, T. R. Butman............+++000+. 426,912 
Flues, means for clearing ashes from, G. H. Sel- 

BEGD. cuseupecenestoresinadanecetebaekadabbasenanel’ -» B08 

Fodder cutter, W. Bets. ............ccceneescnereeees 426.632 
Folding closet or wardrobe, J. J. Radcliffe......... 426,967 
Frame. See Truck frame. 
Friction catch, W. Lewis... .........0cseeeenscmeeee 427.000 
Fruit drier, G@. W. Thurston ..........0.ceeeeereeree 426478 
Fuel, artificial, B. K. Baoyeriin..... ......0-ese ees 426,519 
Fuel feeding apparaius, p tic, W. B. Alling- 

DOT cc. 00-0: cqepciansansensdond:coneanp Uepnenveninened 426,611 
Funnel, measuring, W. H. Griesim...........+...6+« 426,087 
Furnace. See Boiler furnace. Hot air furnace. 

Rotary furnace. 

Furnace door opener, G. F. Moors............ +. oe 
Farniture, J. A. Schenkel. .......... 66.6 seccee ee cenee 426,656 
Fuse, electrical, H. Tirmann. ...........-seeeeeeeee 426,971 
Gauge. See Combination gauge. 

Gauge lock, J. 1. Hales .........ccccscccnseceeseeenees 426.617 
Galvanic battery, F. Gendron.............. 6. +0 . 269m 
Garbage receptacle, W. H. Buckley, Jr............ 426,77 
Garment, infant's, C. Guidotti ........ 0.6.6... cereee 425,800 
Gas engines, operating. J. J. Pearson............. . 426,796 
Gas lighter, time, A. J. Hauerbach..,........... aoe 426,808 
Gas manufacturing apparatus, G. Leisner....... 426,828 
Gas retorts, apparatus for charging inclined, I.. 

- A ee aes rr 426,488 
Gasoline tank, C. A. Rice. .........66ccccceee ceneeee 426,740 
Gate. See Car platform gate, End gate. Sliding 

gate. Sluiceway gate. 

Gate, W. T. Grant............... eed 20 severeees S2B441 
Gade, H. GD. TRIBE. ccccccccsscccccccncescpesceccccess 426,725 
Generator. See Steam generator. 

Glass. See Magnifying glass. 

Giass cutting machine, Michaels & Baeder........ 427,002 
Glass melting pot, B. Kaye..............ccceccceesee 426,820 


Glassware, machine for grinding, G. A. Macbeth. 426,671 
Gleaner, binder, and swathing machine, com- 
Rbme, OC. BR. GWE .0e cccccccccsscsccccccceccegeses 426,952 
Governor, steam engine, ©. 8. Dutton.............. 426,585 
Grabs, buckets, etc., apparatus for opening and 
Closing, J. H. Morgan. ..........0--ccceeeeneeesene 426,00 
Grain binder, J. F. Seiberling........ «.-...0-0essees 426,067 
Grain binder trip mechanism, J. F. Seiberling.... 426,550 
Grain scalper, sheller, and peeling machine, ©. 
PRONE oc tecscce nase scctcccsccccececéns sacecescnces 426,796 
Ground roller, Burr & Cummings................0.- 426,431 
Guard. See Buckle guard. Mustache guard. Rein 
guard. Window guard. 
Gun mechanism, breech-loading, Daudeteau & 
DOPERORSIESP. 200 ccccccccccccccccerccececececsescgecs 426,77 
Gup mount, jointed, B. W. Very......0. ..sceeeeee 426,482 
Gun, recoil self-cocking, Cash & Brace............. 4% 916 
Gun sight, D. 8. West... 2.0... ccccesceeccceeees see S26887 
Gunes at any anzie, device for iaying, J. Kelly...... 426,598 
Gutter section fastener, W. H. Hawkins........... 426,446 
Hair curler, J. B. Bray........ ephoadbantabentaesainah 426,907 
Handle. See Saw handle. 
Hanger. See Picture hanger. 
Harness, blanket, J. Grim............. ne. bOnesocenne 428,722 
Harness pad fastening, F.C. Kimbell........... .. 426,504 
WRnsOW, Ba Te. BOG, ccccccncccesscccecesccvcccsccesces 426,704 
Harrow, D. O. Bverest..........0ccccsscceerecnenscnees 426,666 
Penney, We Vo Weis sccesasececessysacesaneteces o. 426,006 
Harrow and cultivator, J. A. Metzger............+» 426,537 
Harvester, corn, G. H. Spaulding................+0+ 4%6,475 
Harvester cutter, BE. H. Smith..............0.s0000e 426,066 
Harvesting knife, T. & T. J. Downs................ 426,783 


Hat pressing and finishing machine, C. Baaton.... 426,754 
Hat support, D. M. Fuller. .... 0... ..6...4:000ee seen 426,721 


Hay loaders to vehicles, device for attaching, W. 

Be BAPBEP. .cccccccccccccssccccescscececesess aeppces 426,708 
Hearing, device for assisting the, R. M. Mathes... 426,508 
Heater. See Car heater. Electric heater. Feed 

water heater. Vault heater. 

Heating a»paratus for omnibuses, carriages, etc., 

F. V. Crouch ..........6:065 natieaitivvens sieenant 428,926 
Heating by gas or liquid fuel, apparatus for, L. 

We BOGOR. oovescececaccapoepescccescsseegnne caseose 426,596 
Heddle machine, B. Samer..... ... 6... ccccecsennee 426,473 
Heddies, apparatus for making mails for, 8. 

ABBOEB. ccc ccccccccccccscccsccccccccsoeceseosoces ses 45,28 
Hinge, spring, H. W. Libbey... ..........cccesceseeee 426,597 
Hitching post, BE. 8. Reed ...........cccccccceeceeeees 427,012 
Hoe, wheel, 8. Fuller.... ......... enceebiiepoosnmes 426,639 
Hoisting and conveying machines, tub or bucket 

rr rr 4267 
Holder. See Bag holder. Broom holder. Burn- 

ishing tool holder. Sash holder. Twine 

holder. 

Hoof expander, 8. W. Macke@y......-......-c0ee005 426,831 
Hook. See Snap hook. 

Hook, R. M. Johnson........ cee counsesseqececoneses 4% 451 
Hop picker, Peterson & Clark......... osanencovidpens 426,008 
Horse ciipping machine, BE. A. Cochran............ 426.920 
Horse cover, J. Dessauer........... -ccsscereensneee 426,780 
Horse detacher, J. Stomeham................++-ceees 426.876 
Horseshoe machine, C. L. Haight........... aneciens 426,564 
Horseshoe nails and nail blanks, manufacture of, 

D. DB. BemPSRSR ne. cc cccccesccccccsess: + cccecccones 427 030 
Hose coupling, L. J. Rice. .... .... 6. cc cecesceeceecves 426,515 
Hose coupling, brake, B. A. Leland..............,.. 426,824 
Hose nozzle, D. H. Rice..........-..6cscen ceneeeees $26,514 
Hot air furnace, J. FH. Nevins..............006+eeenes £27,006 
Hub, wheel, H. Huddleston..............5 sccceesres 426,816 
Hydrant, J. F. Linwemann........ ...6.66 secescunee 426,457 

Hydraulic cylinder lubricator, J. H. Brookmire... 426,762 
Hydrocarbon burner, C. M. Collins............. eve~ 426.713 
Ice boxes, door or window for, D. Althen.......... 426,700 
lee tongs, C. B. McDonough, Sr, ........-+++++0+0-: 435.44 
Induction coil, A. M. Frankenberg.................: 425,563 
Ingots, electrolytic apparatus for forming copper, 

BB, DRI ices ccnc sctccccoe .« 00 scce. nce cccese 739 
Insect trap, J. Samith..... ....scccccccccccserecsneves 425,967 


iron. See Sadiron. Vehicle iron. 

Irritants, apparatus for applying, W. L. Tucker... 434,002 
Jaw trap, G. A. Bachmann 426,579 
Joint. See Pipe joint. Railway joint. 

Journal box keys, manufacture of, C. T. Schoen... 426,004 
Key. See Telegraph key. 

Kiln, See Tile kiln. 

Kitchen utensils, cover for, J. W. & J. EB. Murray. 26,344 
Knife. See Harvesting knife. Pocket knife. 

Knitting machine, circular, Brinton & Denney.... 426,760 





Knitting machine yarn guide, Brinton & Denney,. 426,761 
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Ladder, extension step, J. L. Woit.. ° maT 
Ladders, trolley support for step, L. ¢ Nebarn.. O33 
lamp, miner's, 11. J. Richards . aoe 
Lamp or lancern, carriage, F. A. Johacon.. 7 2 
Lamp post, electric, W. Carroll 426,080 
Lamp support, W. Schlingmann . se 
Latch, N. Johnson , 44.938 
Latch and lock combined, r Martin. ~~. au 
Latch, gate, Branbodt & Lehmann. . ee 
Lawn sweeper, 0. D. Thompson Pee 
Level, farmer's, W. M. Washburn -. 28 
Life-preserver, 8. Pemberton : eee . 6548 
Liquid cooler and purifier, D.C. Camp. ... o 426,914 

4%.919 


Liquid meter, rotary, J. J. Claret . 
Look. See Gaage jock Oar lock. Permutation 


lock. Seal lock. 


Loek, Schmidt & Loeffel ; . 98 
Loom pattern chain, C. G. Petzold. 427,010 
Lubricator. See Hydraulic cylinder lubricator. 

Lebricator, G. W. Brown sees eocesecte 46.7646 
Lumber drier, Morton & Anérews. secees 4% 163 


Magnifying giass. mirror, T. Simon ............... 


Mail baw, C. Van Inwemen............. ccs cannes . 6706 
Marking instrament, B. Madden................ 426,622 
Measoring electrical currents, device for, T. H. 

Hicks 26 48 


Measuring instrument. electrical, M M. Garver. . gM 














Measuring instrument, electrical. BE. Weston...... 427.022 

Meat roaster and baker, J. W. Carpenter... . 712 | 
Medicine, remedy for dyspepsia, W. P. King...... 425.5% 
Message recording instrument, J C. 


Metal by electro-deposition, apparatas for pro- 








ducing sheets of. M. G. Farmer......... ~~... 426,788 
Metal shearing apparatus, 8. T. Owens......... . 46,677 
Metal wheel, W. F. Young - 426,631 
Meter. See Liquid meter. 

Middlings separator and double purifier, C. 0. 

Wright >’ Sawbodnupeneewaocesnoonasen 47; 027 
Mill. See Pug mill. Spice mill. 

Mill, F. O. Lindheimer se ppewecoeseesege 45 
Mining machine, coal, M. Hardsocg.. eneece 426.618 | 
Mirror sepporting device. R. P. Elliott. ee 
Miter box, J. E. Bundy eneconqpecdeqnesebouses B87 
Mixing machine, C. W. Hottman 4B.o19 
Motion, multiple movement device for transmit- 

ting and increasing. J. A. Zerbe............... 425,610 | 
Motor. See Car motor. | 
Motor, Barrows & Jomes........... 6. .cc.ccceeeee 4 | 
Mouse trap, feild, H. Rippke + CRS | 
Mower, lawn, T. Coldwell . 9 | 
Mowing machine cutter, U. A. Fall. . 426,501 
Music leaf turner, Alisop & Nice $26,399 | 
Musica! instruments, keyboard for, E. H. “ Hofing- 

hot eo oben 426,812 
Mustache guard, W. P. Hellings . 7H 
Nall puller. D. & BE. H. Davis.... ... ae 
Nose bag, F. Santer . cesseees 573 
Nut blanks, machine for mating. i. C. Boedicker 426,656 | 
Oar look, Spauiding & Eaton , mare 
Olling device, automatic, V. Pope : 428,468 
Order plate and paper rol! holder, combined, H 

Stretcher 477 02) 
Ordnance rent stopper Ser. J. Kelly 4.502 
Organ, pipe, R. Callender 6701 
Ornamenting hollowware, apoaratus for, Chap- 

man & Carter eeece ‘HST | 
Oyster tongs, Bristow & Dixon 4.909 
Packing ring. piston, J. Brandon 4.634 
Pad. See Collar sweat pad. 

Padices, W. Mosley - ena THM 
Pam phiet b for attaching covers to, fF 

Van Benthaysen 62629 
Paper bea, BE. BE. Claussen . 7% 
Paper bag, J. Single . 0; 
Paper bag and making the same, e a Claussen... mT 
Paper bug machine, W. H. Patterson . a2 
Paper ba machinery, G. Mortson 1B | 
Paper bax. triangular, EK. KB. Claussen 26. 770 
Paper bag. triangular, G. Mortson 426,841, 426.342 
Paper bags, making, E. EK. (laassen 424,771, 428,773 
Paper bags, manefacturing. W. H. Patterson...... 42.51 
Paper box or basket, knockdown, F. 8. Elwell. 1.98 
Paper cotter, roti, C. R. Williamson 4578 


Paper, manufactaring antiseptic, Grossich & } 
Mateovich - ee | 
Paper pall, Wileox & Moshier 4m 


Parece! handler, Loary, Jr., & Doyle 45530 
Pen, fountain, C. W. Boman (738 
Pea, fountain, J. Holland 4H 13 


46,833 | 
476,902 | 


Pen, fountain, KB. Marble, Jr 
Pen, fountain, W. W. Stewart 


Pen, mechanical tracing, B. H. Craige 496,975, 426,987 | 
Penct! attachment, I. A. Negrava!l 4160 
Penecii, lead, L. H. Sondheim 742 
Penell sharpener, @. 6. Drate..................cce0 45.716 
Peoci) sharpener, Jordan & Meader 6.900 
Permutation lock, W. H. Bechte! Pw bl 


Phooographs, automatic determining device for, 


T. A. Edison ee 4B S27 
Pieker. See Hop picker 
Picture hanger, ete..M. May . 600 | 
Pitlow block, G. Leverich +88 
Pinch dou, J. L. Wildemore ‘Ws 
Pinioa, composite, Chamberlain & Silbereisens 4.982 
Pipe joimt, J. P. Costigan +924 


Pitman connection for knife heats, w. N. White- 


ter...... 4.485 
Piane, &. P. Hans (06, 
Plane bit, H. Condron BO 


HB 
AB 
(M9 


Planer, hand, 8. M. Neely 

Planter, check row corn, A.J Higbee. 

Planter. corn. G0. R. MeGinnts 

Planter, berrow, and cultivator, combined seed, 


J. Mivertooth — 1. | 
Plow, cylinder breaking, W. C. Bridges .. 426.508 | 
Plow, side bill, E. M. Hickman : B47 
Pocketbook protector, G. F. Petterson £2,680 


4445 
HSM | 
im. 5 | 
500 


Pocket knife, A. F. Hasselstrom. 

Pole erecting apparatus, R. Hathaway 

Pole tip. vehiele, C. MH. Randall... 

Pole, vehicle, J. Hockman.... 

Post. See Fence post. Hitching post. 
post. 

Postal cars and post offices, distributing case for, 
A. 4. Sehilemann.. : 

Pot. Bee Glnes melting pot. 

Potential controlling device, W. Staniley. Jr 

Prees. See Baliog press. Cotton press. 

Propetier for vessels, reciprocating, &. Snelien- 


Lamp 


1D 4 


BST 


burg... .. (26.971 | 
Protector. See Pocketbook protestor. 
Puddle bars, piling. BR. R. Gubdbdins -. aes 
Ue GRIND. acc cccosdcconeteenseus . 4% ATO 
Puller. See Nall puller. 
Polley, G. C. Cowles....... o — 7 2 
Pulley and block, A. Filgginson 46585 


Pulley, split, C. MeNeal... 6.5, Mm, eo 


| Steam separator, W. A. Taylor 


| Stove cooking, BE. C. Frost.. 
| Stove, gasoline, C. & BE. Weisbrod... 


| Switeh apparatus, M. M. Davis... ........606 scene 























Railway joint, J. Speicher....... 
Railway, logging, F. V. Hoiston 
Railway, portable, BE. L. Stream... 
Railway rail chair, W. Goldie...........+....++ . 
Railway tie, @. B. Marwim................ceseeeeeeees Tongue support, J. G. Unsoeld........sessereeees ++ 
Rallway tie, metallic, T. R. Dauning........ ecccesse 46,67 ' Toy, long testing, 8. H. Pratt........-.++-eeee-+++ --. 26,685 
Range or stove door, J. J. Graves Toy puzzle, B. Bennett........... qneencanes 2 
Reclining chair, F. M. MoGrew............ Toy puzzie, F. T. O'Shaughnessy 
Recorder. See Time recorder. Train signal, J. H. Parsons........... 
Bosak, BD. GRERGBOR. 2.00 cccccccescoceccccccccccoeccesose 426.438 | Train signal, electrical, G. D. Burton 
Refrigerating apparatus for railway cars, electric, Transplanter, Leonard & Bender........... «+..««++ 
> We Be eeccceccécconccecensnnsnececoscaseceses 426,781 | Trap. See Animal trap. Insect trap. Jaw trap. 
Regulator. See Damper regulator. Dynamo regu- Mouse trap. Sewer or other trap. 
lator. Dynamo and motor regulator. Tricycle, C. Vingst............sseectes censceececcnees 4518 
Rein guard for horses, A. V. Callahan.............. 426.93 | Trimmer. See Wick trimmer. 
Rein, safety, Serjeant & Northcott................. 426.968 | Trolley equalizer, G. F. Corliss ....... .... ancien 426,436 
Rice machine, 8. A. Pickett... ... 2... cece cceeeene 4%.738 | Trough. See Feed trough. 
Ring. See Curtain ring. Packing ring. Trousers, BE. B. Bhrmann..........0..--++-e0e-eeeeees 44.717 
Riprap and jetty work. wire, W. H. Harrelson.... 426,807 | Truck frame for tread powers, C. F.&C.C. Smalley 264% 
Rock drills, die for making, J. Cahill................ 710 | Tub. See Wash tub. 
Rock drill, elastic key for holding, G. M. Githens.. 426,60 | Tubs, making elongated, L. BE. Flint................ 46,79 
Rocking and reclining chair or lounge, E. Muh!... 426,601 | Taube finishing machine, J.C. Coram........... ~--. 426,526 
Rod. See Flue cleaning rod. Tubing, machine for corrugating, J. F. Fife........ 426.439 
Roller. See Ground roller. Tuyeres, slag escape for, Bansemer & Davies...... 426.702 
Rolling machine for shaping and sizing rings, Twine holder, W. C. Riesberry. .........«..--+.0as++ 426,645 
Bowden & Bernhardt.................... . 49.707 | Typewriting machine, G. K. Flower.......... 
Roofing. waterproof joint tor metal, L. L. Gagen- Umbrella or parasol fastener, R. G. Ledig 
SE EE IPERS 4%.e27 | Upright drill, 8. B. Hildreth. ................- bat 
Rotary cutter, F. 8. Madison SS ee eer Te ye 
| Rotary engine, B. F. Wright Valve controller, J. B. Odell. .............0. cee ceeee 
Rotary furnace tor heating blanks, J. H. Bullard. 426,556 | Valve for regulating fluid pressure, automatic, A. 
Rotary steam engine, G. H. Weston............ ... 426,553 PR CRIs 6 iiccc0csic cco l devises. cise b tie dibibes 46.507 
Rubber cutting machine, Whittlesey & Keyes..... 426,577 | Valve, pop-safety. E. P. Robinson.................. 425,516 
Gad trom, TR, Be Geek occ 0ceccccncccscesdbotesens 426,88 | Valve, straight-way, E. Lunkenheimer............. 626,539 
Saddle cover, J. L. Heffernan. ............c6000-s00-s 426,44 | Vaporizer, B. W. Parker... ........<+.-ccccececcneceee 426,512 
Sandpaper machine for boots or shoes, 8. Ross, Vault heater, 1. D. Smead ...... . 6.0... ccceee eens «-~ 426,551 
S) eeerrrerertt tt trite Vehicle iron, B. J. Sumdem.......... ccceecccceeeeees 426,878 
Sandpaper roll, 8. Ross, Jr........ Vehicle seat, shifting, A. Dom...........+.....e000« 426,782 
Sash fastener, N. A. Buckingham . Vehicle spindle, W. C. Howe....... wisdsteeeech 426.815 
Sash fastener, G. W. COOK. ..........seceecensseceeeee Vehicle, two-wheeled, C. L. Baker............. o-e++ 426,753 
Sash fastener, J. H. Foote...............s0000s Vehicle, two-wheeled, Stevenson & Wertz....... . 426.874 
Sash holder, W. V. Bleha........... Vehicle wheels, machine for making, E. Batlle.... 426,615 
Sash, window, J. H. Foote 733 | Velocipede, R. M. Keating...................0eees +.» 426,670 
Saw guide for band sawmills, D. C. Presontt....... 426.034 | Velocipedes, variable speed gear for, Clough & 
RR Se Pree 426.528 | QUBOG bu: do cadewesecsccsedbsSs Wow etbocsedebiites 426,524 
Sawmill dog, W. H. Bennett...................se0000 427.520 Vending apparatus, H. M. Knight.................. 426,537 


Sawmill knee and head block, Willis & Keith.. Ventilator. See Car ventilator. 
































Saw teeth, device for side dressing, C. H. Weston 426,389 Ventilator, B. M. Turnbull...............-..++seeees 426,885 
Sawdust burner, R. H. Nogar.. iy esncctbs Vertical boiler, E. J. Moore...............+.. 426,898, 426,859 
Scales, sliding calculating, W. Hart Wagon brake, L. M. Brands..............66...s00000s 426,759 
| Screen. See Coal screen. Window eereen. Wagon brake, J. A. Whitcomb..................-... 426,974 
| Sereen RR Gi Ba ccccdevdecccs '¢ dethdidodeobebanaces 42.5% | Wagon brake, automatic, E. K. Bmig............... 426,990 
Seal lock, T. R. Roemer.......... Gdese coéecéoeds Se 426.961 | Wash tub, H. Johnson. ........ <2... ..e cece ences sees 4536 
Seat. See Vehicle seat. Washer. See Clothes and dish washer. 
Seed or fertilizer distributer, F. E. Goldsmith..... 426,993 | Washing machine, H. C. Anderson ................ 426,978 
Separator. See Dental separator. Middlings sepa- Washing machine, 8. Bartiett....... 
rator. Steam separator. Washing machine, M. A. Caldweil.. 
Sewer flushing device, automatic, W. D. Van Du- Wasbing hi H. C. Meeker...... 
Pbcsetcbstseb stqncecsotegecsbdbotecsads tous ~.... 436481 | Watch bow fastener, 0. R. Decker 
Sewer or other trap. i. ™. Browne.............. . 426.429 | Watering apparatus, stock, Maxwell & McCall ... 426,459 
Sewing machine thread controlling device, R. G. Waterproofing composition for paper, H. J. Bird. 426,633 
Ws . ccocansotcnbiabatues beakdbhcaesntectes 427,086 | Weather strip, J. H. Hummel................ 424,996, 426,987 
Sewing machines, reversible feed mechanism for, | Weighing instr ts, attachment for, T. W. 
A. Pettenkofer FABEB. «ccc cccccccccvccstcccce ctceseccescvecccscess 426,818 
Shaft support, W. A. Penciey.. Welding compound, C. Wrigley. ... 
Shaft, vehicle. W. Hollaway.. Well, tubular, M. Walker. .................00-sce00s 
Shear table, Il. Aiken Wheel, See Fifth wheel. Metal wheel. 
Sheller. See Corn sheller. Wheel manufacturing machine, J. M. Sweet....... 427,021 
Shoe tie fastener, J. B. Craig. .................00-05- 426,063 | Whip socket, BE. W. Scott... ....... 6. cccccceeneeecees 
| Shoe, ventilated, H. Falbemer....................«.. 426.4% | Whip socket cap. B. W. Scott. ............++-.... 
| Snot or balls, apparatus for manufacturing lead. Wick trimmer, J. Badger...........%..... 
led CD ik 5 daichii dinars atduaed . 426.028 | Windlass, ship's. F. 8. Manton 
Shoulder brace and slide therefor, PD. Carpenter... 426.52; | Window guard, A. G. Nance .. ............-s00-5+- 
Shovel and sieve, combined, E. Fleming 426.719 | Window screen or other slide, Krall & Dutt 
Shower bath, portable, D. Grove... ......... ces. 426.598 | Wire crossing, overhead, J. Kuehnie... ....... ... 
Shutter worker and fastener, G. W. Rhynearson.. 426,90 | Wood bending hine, Hirshhei 
Signal. See Train signal. Wreneh. D. R. Porter. ... .........cccsewcesseeeeeeees 
Signaling apparatus, electrical, J. U. Mackenzie.. 426.621 
Sil or beam, G. W. Dithridge...................c00-. 426,562 DESIGNS. 
Sleigh runner fo> wheeled vehicies, G. L. Hurd... 4,450 | Barber's dressing case, T. J. Collins... ....... 
Sliding gate, automatic, I. W. Rikenbary........... 496,787 | Bottle, F. R. Wardle. ...................ccceeeeeseeees 
Siutceway gate or dam. adjustable. T. Parker..... 426.953 | Carpet, W. L. Jacobs......... 6.06 .sseseseeees 
Smoke consuming attachment, E. H. Ryan........ See | Chem, BC UUNG. .< ca ccdasatcicccdccccbasdedsuesecseden 
| Snap hook, L. B. Hale....... ta eeeeeceeeeeneeeees 5,06 | Clamp. F. N. Gardner...........cccccecccccscees eovees 
Snow plow, O. A. Clark... eereeesceeee - 46.4% | Envelope, M. M. Young 
Sole cuteing machine, J. Smith... .....ccue. 4.570 | Giassware, ornamentation of, W. H. Hawken...... 19,780 
Spice mill, H. N. Watrous................++- --. 46,434 | On cloth, C. T. & V. B. Meyer........... ....17,788 to 19,70 
Spinning frames or mules, device for controlling Range or stove, Sheppard & Ritehie................ 19,797 
the tension of belts of, BE. P. Gleason..... . 45.440 | Weighing machine frame, grain, F. H. Richards... 19,796 
Spraying apparatus, J. A. Parsons........... . 44 
Stall, cattle, J. VAMOM..........-.....cesceecceeecees 47,456 TRADE MARKS. 
Stamp affixing machine, J. M. Mast... 4,70 . 
Stamp machine, cotn-controtied postage, D. Olm- Baking powder, G. H. Gibson & Brother ........... ns 
sted : . 21005 Bearings, anti-friction metals for journal, G. F. 
Stand. See Display aan. Fire-eet ‘ana. a a eT ee ee ng 
Seaite Gatien, Ts Geo iekk. occas... occdclubecs .. 5 400.566 | Beer, bottled lager, G. C. Sucro............--.0+-++- 17,336 
Steam engine, A. Ball........ eae + 428.612 | Boots and shoes, A. P. Tapley & Co..... ..........-. WAS 
Steam generator. J. EB. T. Bartlett. : PS .. 6 | Boots and shoes of all kinds, Rice & Hatchins...... 17. 


428,880 Canned fruits, vegetabies, catsups, mustard, horae- 
6.754 | radish, pickles, and table sauces, H. 8. How- 


Steering apparatus, E. F. Barnes ee 
Steering apparatus, power. F.C. Lang.......... ... 
| Stopper. See Bottie stopper. | Cigars, H. Lutmer 


Store service apparatus, buffer for, KE. A. Rorke... 426,543 | Byexlasses and spectacles, B. inwearerees 
Stove, alcohol cooking, B. Hammer... 428.82 Flour, self-raising, Aunt Jemima Manufacturing 


1496 Biccoanceeséenesenecetormenstscudeiiantadeenscanl 17,8% 
48,973 Grate, fireplace, Miller Grate Company............. . ies 





Strainer for wells, H. F. Cook........ Por eee a Hair, preparations for the, D. C. Smith.............. 11,83 
Striking machine, cot trolled indicating, E. Medicinal tea, M. A. Sleight... ..........c.cccscneceee nse 

OF oS eR ea eon | Medicine for curing diseases of the scalp, Cleven- 
Stump extrastor, 4. Kreeser.................00...-. GD TREE? BRRRIBER GO... ccveses ccccccccennscasnsanes 17,816 
| Oat products, J. F. & BE. K. Corle........... ... «++ 17.318 


Surgical bandages, manufactore of, BR. W. John- 
BOM... 6. 
Surgical tnstrument pry ¥. A. Reichardt. . 


8300 Pr ee oe ttnnnabsbuned 17.319 
428.069 | Pipe couplings, I. B. Potts Pipe Fittings Co Si, 132 
428,583 | Pistols, rifles, and sporting guns, Colts Patent Fire- 
arms Manufacturing Company................+.. 17.817 

Polish, furniture, H. C. Watt... ...........«.... «+e 1780 

428.462 Polishing woods, metals, and the like goods, mate- 
sian Gem, FB. Th. Fa Becccccccccccccccccs. covcncomes 


Table. See Shear table. 

Tablet for telephones and clamp attachment for 
the same, J. B. Morris. ............6..<cccneee = 

Tank. See Gasoline tank. 17.880 

Tap. champagne or mineral water, A. C. Monfort. 428,510 Salt, II. E. Falk 17.820 


Teaching the art of boxing, apparatus for, J. Balk, A. Herd, BPO. BGS. .ccccaccccecesocccecagocesssee 17,826 
Sevetl om) b= = gm NE at | Specific for rheumatism, gout, and allied affections, 


H. K. Wampole & Co...... 


A my eutomatic. F. Anderson ce Sete. : aa | Sweat pads for harness and the like, J. B Schott 
Telegraph key, O. Kieber............ 6. . 66 ccccue . 426,941 | RP ws w=» Bex agrery ashaon A “t ‘enee bie ss 
> may cient tGene alee, —— GN occcivcecetcctedsesscesenases spdeaneconemad 
Telescopte bag, O. H. G. Losere......0. .e.cc.. os 48.229 oh ey: American Waltham Watch 
Tel-tale device, chectrioal, BW. Boverts.«------+ toiguo| Waterproof composition for dressing leather, W. 
| Theater chair, H. J. Harwood.... .. .............. 426,533 @, We ccccscnanscceccccconcansemeehee<ocenecsanetn Irs | free of cha 


Thermostatic cireuit closer, W. H. Chambers...... 426,917 
Thrashing machine band cutter and feeder, A. J. 





A Printed copy of the specification and drawing of 


BeoWetd 60 OF. 2... ccccsccecccsecsscseseeese veceses 477,016 
Thrashing machines, adjustable screen for, John- any patent in the foregoing list will be furnished from 
RE eae | ery this office for 25 cents. In ordering please state the name 
Thrashing machines, strip or ledge for beaters of and number of the patent desired, and remit to Munn & 
S. Gi BP. MAMI oki | soes! edeceee Jesds obsvecenss Co., 361 Broadway, New York. 
Canadian Patents may now be obtained by the 


inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $4 
each. If complicated, the cost will be alittle more. For 
full instructions address Mann & ©o., 1 Broadway, 








Pamp, W.G. Stitt........ ave 46476 
Pamp aod motor, steam, F.C. Olin. voccboc senses (B51 
Pomp attachment, W. W. Horr..................++. mau 
Purses, hinged cover for, E. Oldenbusch . om 


Tile kiln, H. Moehie.... .. 


‘Time recorder, watchman’s, Kzan & Gray. ..... New York. Other foreign patents may also be obtained. 
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USE ADAMANT WALL PLASTER 


rd, De 
ra. Denes, an and Ad. 


or crack 
t is impervious to wind, water. 


and d It dries in ; 
few hours. ——. i on be applied in 


-any kind of weather. It is in gen- 
use. Licenses granted for the 
mixing, ng waite. and selling. 


Address cos ADAMANT MFG. CO. 


Genesee ™t., 
Syracuse. N. Y. 
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Seneca alls Mig. Co., 695 Water St., Seneca Falls. N. Y 


DOES YOUR PATENT PAY? 


If not, send for circular o “ How to Make a Patent 
Eze ‘py a successful SS Treats on how to inven, 

interest ca: pat al. how to estimate the value of a 
patent. how how -_— wy 
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‘SEBASTIAN, M uiTAChSp : 


tT ATHES =] 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on apphcation. 
165 W. 24 8St., Cincinnati, O. 


BEFrBECIAL NOTICE! 
We have recently issued a priced Catalogue of 
aeons, TUNNELING es UARRYING MACHINERY, 
This is a large volume, profusely illustrated and com- 
piled with the view of placing intelligently before the 
pons Facts and ures relating to Equipment. Cost. 
ration of Mining, Tauneling, and Quarry- 
-_— It will be mailed free to any one inter- 
OCK EXC AVATION or 
To others it will be sent on 


“INGERSOLL-SERGEANT ROCK DRILL CO. 


rk Place, New York, U.S. A. 
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Saas tae pe ey yO similar zeal 
now pees, It goes ts into all the and ito- 
ries, and is read in all the principal libraries and reading 
rooms of the » A man wants something 
more than to see his advertisement in a news- 
He wants circulation is he when he 
SCIENTIFIC AMERICAN. And do not 


mence you to substitute 

per for the SCIENTIFIC AMERICAN, when 

of A y~ — in ay you decide it is 

for your OY. advertise. This is frequentiy done, 

for the reason taat tae agent gets a larger commission 

from the papers having a smal! circulation than is allow- 

bg Ff. the eye | , of th as 

‘or rates see top umn o is page, or ad- 
dress MUNN < conn ‘Pabliahers. 

readway,. New York. 


‘STEEL TYPE for TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 


and Metal Type Wheels. 
New York Stencil Works, Mfrs. 
100 Nassau Street, New York. 


NEW CATA LOCU 
FA vavuasie P PAPERS 


SCIENTIFIC 1 —~apeeal SUPPLEMENT, sent 
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an sutaal Hand-Book for the Workshop and the 
Factory. A great Labor, Time, and Money 
Saver for Practical Men. 


VAN CLEVE’S 
Foi nd fncan Mane 


NOW RBADY. 








ar ENGLISH AND AMERICAN MECHANTC. Com 
ng a collection of over 3,000 and Table 


de the ev 
designe? ‘prank Van 7 it trated. 233 pages. 
Price G18. aw bees aeaeeantp onion th. 


A an the contents of tots valuable and em oy’ book are 


ion of diagrams for sheet metal Contents 
in xlens @ of eterent, ve th the a Weigh Sof Pipes ; Tin- 
plates; OU uant ,~- 4 = ce n required 
}iameters. a= 1 rcles # 


the content t= as i in aes at ‘une one Ay in de; h; 
Arithmetic ; 

Rule: Sorters, nd the steam and 
neuts, 0 

Tables for computing the work of Bricklay Well 

Di ggers, Masons, Carpenters, Joiners, Siaters, 
rs. Painters, Glaziers, Pa ambers; Sewers, 

Are -hes, and Abutments; Flour Mills, Saw Mills, Wood- 

working Machinery ; Water Power; Solders; Fusible 

‘ompounds; Fiuxes for Soldering or ‘Welding ; Strength 


f wim Weights of Materials; Wheei 
ing Compousions ; Rare and Soa Valuable 


Cough ee .—— 
Receipts echanica) P 
Ato, showing the ja table - ay 2 


we 4 eee ee 4 


t 
-- —-: a Ay any important. the = ped ogo pated aden. 
cH” Our New Revised Descriptive Bean y 4 Pract. 


cal and Seientifie 


of Reoks on | Steam and the Steam "Frigine, Mechanics, Mae 
chinery, and o's other Catalogues. areas “: 
the — 

Arts, sent ree and fre oF ae Fosnitn Me nae any one im any part 
(the his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnat St., t St., Philadelphia, Pa.. 0. 8. A. 


ELECTRICAL BOOKS 


RECENTLY PU PUBLISHED. 





lectric Light Installations pnd Management of 

» CccumulatorasnA Practical Handbook. By Sir David 
Salomons, Bart., M.A. 5th Baition. Revised and En- 
larged, with 100 2  ~ 1 cermgpe heonttneyoed $1.50 

“To say that this book 1s the best of its kind would be 

a poor compliment, as it is peeey the only work on 
accumulators that has been written.’’—Electrical Review. 

Electrical Instrument: Making ‘for Amateurs.—A 
Practical Handbuok. 2. R. Bottone, Author of 
“The Dynamo,” etc. ith @ illustrations. Second 
MSM ioe, CHOC. .ccccc cccccccee coccce: cocccccccessses $1.20 
tlectric Bells and | All About Them.- A Practica) 

—— for Practical Men. With more than 100 illustra- 
tions. By 8. R. Bottone, Author of “The Dynamo.’ 

: Klectrieal Instruments for Amateurs,” etc. . $1.20. 

Electricity in Our Homes and Workshops.—A Prac- 
tieal Treatise on Auxiliary Blectrical Apparatus. By 
Sydney F. Walker. With many illustrations. 1889. $1.50. 

Electrical Influence M nes.— Containing a full 
account of their historical development and their mod- 
ern Forms, with instructions for making them. ss 
John Gray, B.Sc. 

Practical Electrics,— A Universal Handy Book on 
Everyday Electrical pottare, includi Gaenssions, 
Alarms, Batteries, Bells, Carbona, Induction, Inten- 
sity and Resistance Coils, Dynamo Electric Machines, 
Fire Risks, Measuring, Microphones, Motors, Pho- 
meguuphe, Photophones, Storage, and Telephones, 


Practical Electricity. — A Laboratory and Lecture 
Course for first year students of Electri neer- 
ing, based on the practical definitions of the electrical 
unite. By W,. yrton, F.R.S. ith numerous f!)us- 
trations. Fourth Kdition.  1889...... . $2.50 

3” Send for Special! Electrical Book Catalogue. 

MUNN & CO., Publishers of the Scr. AM., 


361 Broadway, New York. 


HOW Z TO MAKK_ = BATTERIES AT HOME. 
25 cents. ¥. EVANS, MADISON, WIs. 











FOR SAtE. 
Registered DUTCH - BELTED COWS and HEIF- 
ERs, superbly marked, rok of the best stock. 


HARRY ALDINE, four. ears 5 old (No. 61 herd book), 
belt wide and regular. ‘Ret a _ premium at N. 
State Fair—a superb an Address 
MICHAEL ROSNEY, 
Locust Grove pitanager, Orange, N. J. 


FOR SALE. 


Owing to dissolution of partnership, 


C. H. DE LAMATER & CO, 


have closed their extensive manufactory at the 
foot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi- 
ness to the De LAMATER IRON WORKS (incorpo- 
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of 


Lathes, Planers, Drilling, Shaping, Slot- 
ting, Boring, Cutting Off, Nut 
ping, Bolt Cutting, and 
chines, Gear Cutters, Emery - 
Grinders, Screw Machines, 
Vises, Lathe and Planer 
Tools, Drills, Taps, 
And a variety of 
Small Tools, Boiler Punching and Shear- 
ing “ioe —— lot of ‘Small Tools, 
n edges, T 
Blocks, Rope, Bolts, Nuts, Waskeon Packing. Pipe, 
Fittings, Brass Valves, Bar Iron and Steel, 
Steam Hammers, and three Rider 
Cut-off Engines. 


DEAF snes 











rr Ph | growth. ‘For full 
iculture. enomena ‘or 
roe wines address SECRETARY 


IDE AUTOMATIC ENGINES. 
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TED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 
RELIABLE AND 
ECONOMICAL. 
Fully Warranted 







E. 2d St., Cincinnati, O. 


SBEST OS limites Socathings. be 


The CHALMERS-SPENCE CO., Mfrs. 
59 & G1 Liberty Street, New York. 


Van Buses’s Pat. Leone Puiley Oller 
Highest Indorsements, 
pave — 
Scienti Pedigree. 

A two years’ test 14> conservative 
manufacturers of national reputa- 
tion has shown it “yr be the only per- 
| fect Lubricator for Loose in 

use. Prices very reasonable. nd 

for our “ Catalogue Number 55.”" 

VAN DUZEN & Tit, Cincinnati, O. 


E PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 


Steam Engines. Diamond Driiling and General 
Machinery. Flour Mil! Rolls Ground and Grooved. 


REMINGTON 




















STANDARD TYPEWRITER. 


Geld Medal—Paris Exposition, 1889. 


Wyckoff, Seamans & Benedict 
327 BROADWAY, NEW YORK. 






Bas Book 25 cts. 
The American 
Well W 
AURORA, I 












91492 WATER STREET, 

Pittsburgh, Pa., . 
Manufacturers of everything needed for /f 
ABR T]ESIAN WHI. 1.S 


for either Gas, Oil, Mn meal or Mineral 
a Boilers, . 
Cordage, Dorit Tools, etc, 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


BASE BALL.—A DESCRIPTION OF 
the great national game of the United States, by an 
English writer, Jno. Newton Crane, with diagram of 










the field and 7 illustrations of players. Contained in Sct- 
ENTIFIC AMEKICAN SUPPLEMENT, No. 693, Price 
1 cents. Tobe had at this 


office and a, 





Catalog ue, eree Artesian 
d = w ‘At s 1 ° 
“al Beaver Street. New York.” 


Scientific Rook (atalogue 
RECENTLY PUSLISHED. 
Our new catalogue containing over 100 
ing works on more than fifty different sub 
mailed tree to any address on application. 
MUSN & CO., Publishers Scientific American, 
361 Broadway, New York. 











es, includ- 
Will be 


Nag AS A LINING 


venting escape of warmth and | 
the deadenin, got —, Sample 
FRE Mineral 
Woel Ce., C Novelnad, Ohio. 




















CRANE’S PERFECT WATER COLOR MEDIU Mi. 
This Medium makes all colors flow freely, adds to their brilliancy, makes 
them less sensitive to light, fastens the first wash against disturbance in re- 
touching, makes colors adhere better to the paper, and the paper needs no pre. 
vious wetting. For Architects and Artists. By mail, 2% cents. 
Manifactured mt THE FREDERICK CRANE CHEMICAL CoO., Short Hills, N. J. 














STEVENS PATENT 
NEW tne ames GAUGE 


——, ~~" “: gmap ot pointer, Also 
A oe e| and various purposes. 
Price, each pean Bh aes b ocees mabeced $2.00 
rao ~. yee Ie’ ~ ~~ sccbensetas 2.75 


Ideal and Sane spring Dividers and PB Saipers, 
Depth Gauges. and y—| by 


J. STEVENS Att ‘* “pool. co., 
P.O. Box 230, Chicopee 


“ee Hoskins’ 


abawnies ie 


effec ive, eoonomical, por: 
a 


ond for Price L List. 
W. Hoskins, & 8. Clark 8t., 
Room 50,’ ¢ hicago, Til. | 











ORKING MODELS #yo2°er"s::2 
Work to Order. 

Inventions developed. Accurate and intricate work 

a specialty. 


N. ERLANDSEN, 107 Rivington 8t., N. ¥ 





Barrel, Keg, Hogshead 


STAVE MACHINERY. 
Over 50 varieties manu- 





Ale | os full itne of Wood 


Chamfering, How sling, and Crosing. rking Machinery. 





4 


roots we. Bose 





iinatrations, 


gi receipt of aero Joun WILK eet ie Beoe oat 


Garden Gorden city, ieee 
M or, etc. ** Mis 









"a Denutiter mines, lumber sent Voom hk 


application cCONNE 
Beal Estate ER ney — SS — MONTANA. 


REAT FALLS, MONTANA, 


wer, gold, silver, 








immense 
lead, lumber, = 





address 
RAD Great Falls, Momana, 

















I feel so highly pleas- 

ed with your Veloci- 

pede Foot Power with 

seat, that I wish to 

add my testimony to 

its ~ Fen eg I did 

xpect to like it, 

but faves used the 

Neloctp ie Power, Z would have nothin 

else. ty greatly lessens the fatigue o 

meine fost power, in fact, it may be said tu 

be almost without fatigue, and is a monger maton. J 
a Ww th, known of it sooner. Send for catalog 
RNES CO., 99 Ruby 8t., Rockford: i 


The CHANDLER 
WATER MOTOR 


Works well on Low and High 
Pressures. 








Single, Duplex, Triple, and Quad- 
ruple Automatic PISTON MO- 
TORS, adapted to all classes of work. 

Send for Circulars. 


WM. H. LOCK, Buffalo, N. Y. 


nd aecoe~ MACHINERY FF 


N. Y. Mach’y Depot, Bridge Store 16. 


CHICAGO NICKEL WORKS. 


MANUFACTURERS OF 


Sohn’s Patent Foot Rest, 





















rm And ther Sotaltpectattes. 
on contract al Kinds of metal metal eptckee 


— 
on work and Sooo 


rious patents for manufacture 
_ CHICAGO NICK WORKS. 93 &95 E. Ohio St. Chicago 
THE BEST LIME _AILN KNOWN 
or nO pay. Rochester, N. 








ll L.MANASSE 
TRIUMPH WATER MOTOR 





Ohio. 
all Small Power 











prootstres, Add ‘Siren Fie, 868 Breen, New 


TRACTION AND PORTABLE ENGINES. 


wager ATA FO Mina Se cemee ax DEPARTMENT, F SURRY ps eiPrion. 


‘NOW READY. 


a 





xperimental Science, 








BY GEO. M. HOPKINS, 


—_.> - -- 


740 Pages. 680 Illustrations. 


——_—_~-—-— 


PRICE, by mail, postpaid, . .. . $4.00 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 


MUNN & CO., Publishers, 
Ottice of The Scientific American, 


361 Broadway, New York, 


IDEAL MUSICAL BOX 


Is the Latest Invention in Swiss Musical Bexes 
tisthe pwperest and Most Perfect lustrument 
| for the Parlier, Any number of tunes cun be ob- 
tained for it. The Largest Stock of Musica! Boxes in 
America. Send 4 cent stamp for iliustrated Catalogue. 


JACOT & SON, “NW York!” 


“ELECTRIC” SPIRAL SCREW DRIVER 


Screws are turned in by pushing the driver. 


$1.25 QQ arene $1, 25 


THE ALFORD & BERKEL ©o., T7 Chambers 8t., 
Sample, by mail, $1. P. O. Box 20, New York City 


GATES ROCK & ORE BREAKER 
Capacity up to 150 yatds per hour, 


Has produced more ballast, road 
metal, ard broken more ore than 
all other Breakers combined. 

Send for Catalogues. 


CATES IRON WORKS 
50 C Se. Clinten St., 
CHICAG®, 
215 Franklin 8t.. Bost OE reg Mass. 











A Ages Enjoy this Parior Game nag 


ntensely Amusing 
Perfectly Harmless. 
The only arrow made without 
a point that will stick to glass 
or any smooth surface. will uot 
mar furniture or hurt any one. 
Pat. in France, Dng- 
land, Germany, 


U.S. and 
Canada, 


Post- paid, 
Nickel, $1. 
Bronze,75c. = 
RUBBER TIPPED ARROW co., 


Fatentees and RENOTE, Boston, Maass., U. 8. A 


@OMPLETE STEAM PUMP 
10 SIZES FROM $7.T¢'°$75 


AVEMELS 5 

















Van DUZEN &TiF1 


CINCINNAT, Q. 





FXVENTOR~1_ We. make | anything you want ‘from a 
Screw to Complete Workin odeil. Inventions per- 

fected, details worked out, drawings made. Repairs. 

Circulars sent. A.J. WEED & Co.. WS Liberty St.. N. Y. 


The § cientific merican 





PUBLICATIONS FOR 1890. 


The prices of the di dence oil apey = in the United 
States, Canada, and Mexico are as follows 


RATES BY MAIL 
The Scientific American (weekly one year ' $5.00 
The Scientific American Supplement (weekly), one 





5.00 


The Scientific American, Spanieh Eaition (monthly) 
one year, . 


The Scientific Amerteaa, Arechitec ts and Paners | 
; 2.50 


Edition (monthly), one year, 
COMBINED RATES. 
The Scientific American and Supplement, . ; oo 


Best power for Ventilating Fans The Scientific American and Architects and Build- 
° dy 


ers Edition, 


The Scientific Atmerican, Supplement, and “Arent. 


tects and Builders Edition. 9.00 
Proportionate Rates for Six Montha, 
This includes postage, which we pay. i by posta! 


or express money order, or draft to order of 





MUNN & CO., 361 | Breadwar, New York, 









iT MACHINERY 





INVENTIONS 
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‘Wldvertisements. 


5 cents a line. 


’ ece 
Inside Page. each Insertica hy 


Mack VPage, each ineertion « « - 

‘The above are charges per agate hne—about eight 
words per line. This notice shows the Wenn of the line, 
and is set in agate type. Bngravings may bead adver- 
theements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as earty as Thursday morn- 


ing to appear tn next issue. 


Victor Bicycles !). 


tien, and for anything you 
could use a bicycle for. 


VICTORS ARE BEST! 
Send for catalogue. 


Overman Wheel Co., Makers, 


Chicepee Falis, Mass. 





THE PHONOGRAPH.—A DETAILED 


description of the new and improved form of the pho- 


nngraph Just nt out by json. With 8 engrav- 
ing®. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. G32. Price 0 cents. To be bad at this 
office und from all newscealers. 


COMPTOMETER 





Scientific American, 
mance ha —— 


CHALMERS 


Works, 419-425 E. Pa St..New York 






NATIONAL 
STH. 
























THE GREAT IMPROVEMENT IN 


eee 


Wanted 50,000 Sawyers 
AWS: and Lumbermen to “SAWS 
send us their full address for a copy of of ~- 
erson’s &#” Book of SAWS. We 
to ae NATURAL GAS for heating | 
ng Sawe with wonderful! effect up- 
on | aot Fo their qa ans Fe ee 
enabling us i. re@ue 


ehe § + Eta.) _ 


SAV 
a 
W:" 
a= 


Leal 


or general p' 
The important features of our recent improve- 
other a rn this , +B ek yy - _ 
thers a ‘or in 
a re d H mn our pew aeoutes, which, with sam- 
pies. will be sent 4 by 
Our Asbestos m Fac- 








All Arithmetical problems are 
solv a rapidly and accurately by 


the Comptometer. It operated | 
by keys like the typewriter and | 
gives entire relief from mental | 

strain it is the only machine | 
on which addition can be per | 
formed faster than with the pen- | 

cll, and is adapted to all com- | 


mercial and ecientific computa 
tions 








“ We feel that we could not do without it, without 
ceusing Us reat inconvenience.” —GEO. L. CHASE, Pree- 
tlent Hartford Fire insurance Co. 

“It not only does the calculations many times quicker, | 
= it aleo saves time in not having to write down the 

umbers for calculation.”—Dr. Daxint. DRAPER, Ph.D. | 
Tnvecter Meteorological Obeervatory,( entral Park, New York 

“1 Gnd it invaluable in adding up long columns of fie- 
ures, and can safely say that | can do twice as = 
work with the machine.”—F. W. Sours, Registry Clerk, 


Nerth Chieugo Street Ry. Co 


“Have found it or accurate and rapid 





a great wh. f 
work in multiplication Hirt, Chicago Copper 
Refining Co. 

“This benk purchased a Comptometer of the Felt & 
‘Tarrant Mfe.Co.. and have ased it for the past year in the 
wort of adding long columns of feures. It hae proved j 
# Valnabie help, and we would not like to be without it 
W. A. BR AW, Oushicr of the Merchants’ ond Manufacturers 


National Bank, Pittaburgh, Pa. 


t creuer. FELT & TARRANT MPG 


Bend f 
O8., 32 ilinots Street, C bicago. } 


——e | 


| 


> 





FOR SALE AT A BARGAIN! 


The pliant latety owned by the @agamore Manufactur- 
ing Company, formerly the Vietor Mower Company, 
consisting of Machine Shop with Lron and Wood Work- 
tg Machinery, « Large Foundry with complete outfit, 
Steam Engine and Boiler, Storehouses, etc. Located on 
pe — ar & Albany Railroad at Niverville, N. Y. (Kin- 

Ratiread 


- —o. near Albany). 
taste we For pertiovwlars enquire of the 


FARMERS NATIONAL BANK, 
HAVILAND, Cashier. Hudson, N. -¥. 


N EW KODAKS 


“You press the button, 
we do the rest.” 


re. 





Seven New 
Styles and 
Sizes 


ALL LOADED WITH 
Transparent 

Fiims. 
For axle by all Photo. 8tock Dealers. 


THE EASTMAN COMPANY, 


ROCHESTER, N. - ¥. 


The MOTOR of 19th CENTURY. 


Can be used Any Place, to do Any | 
Work, aud by Any Une. No Boiler! | 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
teetly safe Motor for all places and 

rposes. Cost of operation about one 
eent an hour to each indicated horse | 
power. For circulars, ete., address 


Charter Gas Engine Co. 


P. 0. Box 1, Scerling, Ill, 


Send for ( ttalogue. 


2to OH. P. 








nabecy. 


Sevpewtiy, 
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PATE NTs! 


MESSRS. MUNN & CO., in conn 
cation of the SOLRNTIFIC AMERIC 
amine im provement(«, and (eo act 
for leventors 


— 
ex- 

















eperwnce. and now bh 
preparation of Patent 
prosecution of Application 


Mates, Canada. and Foreig 


on Lafringements of Pa 
them is done with « 
er gn terms. 
phiet sent free 
taints a fall information al 
cure th hem; directions 
penis 
Cases. 





Designs —y ~~ Ap 
signmenta, He ject 
tenta, etc. 

We also send, fre of charge, a Synopsis of Foreign Pa- 
and method of securing 


Hints on the Sale of Ps 


tert Laws, showing the cost 
#in ail the principal countries of the world. 
UNN x, oR. Selicitors of Patents, 


maway, New York. 


| ELECTRO MOTOR, SIMPLE. HOW TO! 


Roofing | upo: 
tories, Foundries, Cotton. dins, Chemical Works, 
Rallrvad Bri Cars, Steamboat Decks, etc., in 
all parts of the world. 

It is supplied ready for use, in rolls containt 
square sot 


ars, 





53 on te yy ipezonk, ven {Se pounds 10 
“COLUMBIAS” | Bee eee nan 

100 square 
) or flat roofs in all climates, 


It is adapted for stee; 
and can be readily applied by unskilled workmen. 

2" There are inferior imitations of our Asbestos 
—— Pure rs are cautioned. 

elusive sale of our IMPROVED ASBESTOS 

= will be given to reliable dealers in im- 
portant pores where we have not already made 
arrangemen 


H.W. JOHNS MANUFACTURING CO. 


SOLE MANUFACTURERS OF 
H. W. Johns’ Fire and Water Proof Asbestos 
Sheathing, Building Felt, etc. Asbestos 
Beller Coverings, Steam Packings, 
Fire-Preof Paints, etc. 
Samples and Descriptive Price List Free by Mail. 
87 Maiden Lane, New York. 
CHICAGO. PHILADELPHIA. BOSTON. 
Do it ‘yourself. Cir- 
Cheap sais resi Sic 
a call newspa- 
Ste aees, printed 
rules. Send two stamps for Catalogue to 
ELSEY & co., Meriden, Conn. 
INV ENTORS apd others ‘desiring new articles manufac- 
* tured and introduced, address P. O. Box 86, Cleveland, O. 


HIGHEST GRADE ONLY. 
© 
POPE MFG. CO. 


77 Franklin St, B BOSTON. 


7 tI OWDRICE 


CTIC/ 


SISTYPEWRITER 


Catalogue free. Address Typewriter a | 
POPE MFG. - CO., Boston, New York, Chicago. 





© Free. 

BRANCH HOUSES: 
12 Warren St., NEW YORK. 
291 Wabash ama, CHICAGO. 

















make. By G.M. Hopkine. —Deseription of asmall electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
| advantage by @ current derived from a battery, and 
which would’ bave sufficient power to operate a foot 
lathe or any machine requiring not over one map power. 
With 1 res. Contained in yoo! AMERICAN | 
SUPPLEMENT, No. 641. Price 10 cents. To be had 
this office and from all newsdealers. 







factory. 











SRANE CHEMICA 








PULLEYS HANCERS, **°o"'S°"22oK~n 





granted to Alexander Graham Bell, March 





BRANCH OFFIC — No. 6. and ™& F Street, Pa- 
Cte Wuliding, near ashington, D.C. 


FRICTION CLUTCHES. aa rPark Flacec,. N.Y. 






TIS ELEVATORS 


THE STANDARD OF THE WORLD 


For all kinds of PASSENGER and FREIGHT 
Elevater Service. 


OTIS BROTHERS & Co. 


General Offices, NEW YORK. 

















THECOPYING PAD.—HOW TO MAKE 
and how to cont an engraving 


how to 
by sie ghee 
letter to the ; 
saan in 

\< in all parte of the 


th St., Phila.; iM Dearborn st. 


Practical direetions 
and also the aniline ink 


or letter. 
pe ape Sy ya No. 
‘or sale at this office and by al! 























THe 


Scientific American 


ESTABLISHED 1846. 
The Mest Pepular Scientific Paper in the World. 


‘ostage. Weekly. 
ear. 





Only 83.000 es¥e igetedia 





This widely circulated and splendidly fiustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIC AV ERICAN will be sent for one year—&2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three delinre by the 
publishers; six months, $1.50; three months, $1.00. 

Cluabs.—Special rates for several names, and to Post 
Masters. Write for perticulars. 


The safest te is by Postal . Draft, or 


£xpréss Money 
of envelopes, securely sealed, and correctly addressed, 


id. goes astray, but is at the sender’s risk. Ad- 











POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 


Single Bell Chime Whietle, and al! instruments 
used in connection with Steam, Air and Water. 


SEVENTEENTH TRIENNIAL EXHIBITION 


—OF THE— 


MASSACHUSETTS 
varias Mane Assen 


In their spacious building on Huntington Ave., Boston, 
OCTOBER 1, 1590, 
Closing Nov. 2%. Manufacturers, Inventors, and Me- 
chanics in every line of Industry, Masters and Students 
in every department of Science and Art, are invited to 
send their address. Copies of the regulations and blank . 
| applications will be forwarded and all desired informa- 
tion furnished. 
JAMES G. 






Sole Agents for Clark's Lanen Fire Hose. 


CROSBY STEAM GAGE & VALVE CO, $8.2%sg,%¢ 
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| Shree eeae Bete ee = 


THE EACLE 


HAYNES, 
General Manager. 











DL AGE NTS WANTED 


TOOL 





every SHOP the t ed States THE EASIEST RUNNING BICYCLE 
THE FINEST OF MECHANICAL yOOLS A SPECIALTY IN THE WORLD. 
C.8. JAMES.938 LAKE ST CHICAG Oo s@-Speed, Comfort and Safety, 


AGENTS WANTED. 
Large Mlustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. = 
STAMFORD, -ONN. 





TRE AMERICAN BELL TELEPHONE ¢ 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent | 








| 7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forwe of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 











ute for Coal er Coke. 100 Gallens ef Oil 


A Sabeticut net 2,400 Peunds ef Coal 
_A SYSTEM FOR BURNING CRU UDE PETROLEUM, 
best popetien) woeeite gmtain yo psy —- urers of Steel, 


mre par ae able oe aRAN ave 





'. aa our 


ssestipt ron 








dress all letters and make all orders, drafts, etc., pay- 


mee MUNI é CO. 
361 Broadway, New York. 
EE — ee 


TEE 
Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages fu! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 
neering, Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photogrsphy, 
Technology, Manufacturing Industries, Sanitary En- 

, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 


‘and valuable information obtainable in no other pub- 


lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
EBRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Single copies cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Ce., 361 Broadway, N. Y.. 
Pablishers SCIENTIFIC AMERICAN. 


Building Edition. 


THe SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EpriTion ts issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa! 
to about two handred ordinary book pages; forming 4 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates im colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city ard country, including those of very mod- 
erate cost as well as the more expensive. io 
Perspective and in color are given, together with ful! 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Archiveccural publication in the world. Sold by 2!! 
newsdealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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